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PREFACE  TO  THE  FIRST  EDITION. 


This  book  makes  no  pretence  of  giving  to  the 
world  a  new  theory  of  the  intellectual  operations. 
Its  claim  to  attention,  if  it  possess  any,  is  grounded 
on  the  fact  that  it  is  an  attempt  not  to  supersede,  but 
to  embody  and  systematize,  the  best  ideas  which  have 
been  either  promulgated  on  its  subject  by  speculative 
writers,  or  conformed  to  by  accurate  thinkers  in  their 
scientific  inquiries. 

To  cement  together  the  detached  fragments  of  a 
subject,  never  yet  treated  as  a  whole ;  to  harmonize 
the  true  portions  of  discordant  theories,  by  supplying 
the  links  of  thought  necessary  to  connect  them,  and 
by  disentangling  them  from  the  errors  with  which 
they  are  always  more  or  less  interwoven;  must 
necessarily  require  a  considerable  amount  of  original 
speculation.  To  other  originality  than  this,  the  pre- 
sent work  lays  no  claim.  In  the  existing  state  of 
the  cultivation  of  the  sciences,  there  would  be  a  very 
strong  presumption  against  any  one  who  should 
iina<rine  that  he  had  effected  a  revolution  in  the 
theory  of  the  investigation  of  truth,  or  added  any 
fundamentally  new  process  to  the  practice  of  it. 
The  improvement  which  remains  to  be  effected  in 
the  methods  of  philosophizing  (and  the  author  be- 
lieves that  they  have  much  need  of  improvement) 

a2 


IV  PREFACE. 

can  only  consist  in  performing,  more  systematically 
and  accurately,  operations  with  which,  at  least  in 
their  elementary  form,  the  human  intellect  in  some 
one  or  other  of  its  employments  is  already  familiar. 

In  the  portion  of  the  work  which  treats  of  Ratio- 
cination, the  author  has  not  deemed  it  necessary  to 
enter  into  technical  details  which  may  be  obtained  in 
so  perfect  a  shape  from  the  existing  treatises  on  what 
is  termed  the  Logic  of  the  Schools.  In  the  contempt 
entertained  by  many  modern  philosophers  for  the 
syllogistic  art,  it  will  be  seen  that  he  by  no  means 
participates;  though  the  scientific  theory  on  which 
its  defence  is  usually  rested  appears  to  him  erro- 
neous :  and  the  view  which  he  has  suggested  of  the 
nature  and  functions  of  the  Syllogism  may,  perhaps, 
afford  the  means  of  conciliating  the  principles  of  the 
art  with  as  much  as  is  well  grounded  in  the  doctrines 
and  objections  of  its  assailants. 

The  same  abstinence  from  details  could  not  be 
observed  in  the  First  Book,  on  Names  and  Proposi- 
tions; because  many  useful  principles  and  distinc- 
tions which  were  contained  in  the  old  Logic,  have 
been  gradually  omitted  from  the  writings  of  its  later 
teachers;  and  it  appeared  desirable  both  to  revive 
these,  and  to  reform  and  rationalize  the  philosophical 
foundation  on  which  they  stood.  The  earlier  chap- 
ters of  this  preliminary  Book  will  consequently 
appear,  to  some  readers,  needlessly  elementary  and 
scholastic.  But  those  who  know  in  what  darkness 
the  nature  of  our  knowledge,  and  of  the  processes  by 
which  it  is  obtained,  is  often  involved  by  a  confused 
apprehension  of  the  import  of  the  different  classes  of 
Words  and  Assertions,  will  not  regard  these  discus- 
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sions  as  either  frivolous,  or  irrelevant  to  the  topics 
considered  in  the  later  Books. 

On  the  subject  of  Induction,  the  task  to  be  per* 
formed  was  that  of  generalizing  the  modes  of  investi- 
gating truth  and  estimating  evidence,  by  which  so 
many  important  and  recondite  laws  of  nature  have, 
in  the  various  sciences,  been  aggregated  to  the  stock 
of  human  knowledge.  That  this  is  not  a  task  free 
from  diflSculty  may  be  presumed  from  the  fact,  that 
even  at  a  very  recent  period,  eminent  writers  (among 
whom  it  is  sufficient  to  name  Archbishop  Whately, 
and  the  author  of  a  celebrated  article  on  Bacon  in 
the  Edinburgh  Review)  have  not  scrupled  to  pro- 
nounce it  impossible.*  The  author  has  endeavoured 
to  combat  their  theory  in  the  manner  in  which 
Diogenes  confuted  the  sceptical  reasonings  against 
the  possibility  of  motion;  remembering  that  Dio- 
genes' argument  would  have  been  equally  conclusive, 
though  his  individual  perambulations  might  not  have 
extended  beyond  the  circuit  of  his  own  tub. 

Whatever  may  be  the  value  of  what  the  author 

*  In  the  later  editions  of  ArchbiRhop  Whately's  Logic,  he  states 
his  meaning  to  be,  not  that  "  rules"  for  the  ascertainment  of  truths 
by  inductive  investigation  cannot  be  laid  down,  or  that  they  may 
not  be  "  of  eminent  service,"  but  that  they  "  must  always  be  com- 
paratively vague  and  general,  and  incapable  of  being  built  up  into 
a  regular  demonstrative  theory  like  that  of  the  Syllogism."  (Book 
IT.  ch.  iv.  §  3.)  And  he  observes,  that  to  devise  a  system  for  this 
purpose^  capable  of  being  ''  brought  into  a  scientific  form,"  would 
be  an  achievement  which  "  he  must  be  more  sanguine  than  scien- 
tific who  expects."  (Book  iv.  ch.  il  §  4.)  To  efiect  this,  however, 
being  the  express  object  of  the  portion  of  the  present  work  which 
treats  of  Induction,  the  words  in  the  text  are  no  overstatement  of 
the  difference  of  opinion  between  Archbishop  Whately  and  me  ou 
the  subject. 
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has  succeeded  in  effecting  on  this  branch  of  his  sub- 
ject, it  is  a  duty  to  acknowledge  that  for  much  of  it 
he  has  been  indebted  to  several  important  treatises, 
partly  historical  and  partly  philosophical,  on  the 
generalities  and  processes  of  physical  science,  which 
have  been  published  within  the  last  few  years.  To 
these  treatises,  and  to  their  authors,  he  has  endea- 
voured to  do  justice  in  the  body  of  the  work.  But 
as  with  one  of  these  writers,  Dr.  Whewell,  he  has 
occasion  frequently  to  express  differences  of  opinion, 
it  is  more  particularly  incumbent  on  him  in  this 
place  to  declare,  that  without  the  aid  derived  from 
the  facts  and  ideas  contained  in  that  gentleman's 
History  of  the  Inductive  Sciences^  the  corresponding 
portion  of  this  work  would  probably  not  have  been 
written. 

The  concluding  Book  is  an  attempt  to  contribute 
towards  the  solution  of  a  question,  which  the  decay 
of  old  opinions,  and  the  agitation  that  disturbs  Euro- 
pean society  to  its  inmost  depths,  render  as  impor- 
tant in  the  present  day  to  the  practical  interests  of 
human  life,  as  it  must  at  all  times  be  to  the  com- 
pleteness of  our  speculative  knowledge :  viz.  Whether 
moral  and  social  phenomena  are  really  exceptions  to 
the  general  certainty  and  uniformity  of  the  course  of 
nature;  and  how  far  the  methods,  by  wliich  so  many 
of  the  laws  of  the  physical  world  have  been  numbered 
among  truths  irrevocably  acquired  and  universally 
assented  to,  can  be  made  instrumental  to  the  forma- 
tion of  a  similar  body  of  received  doctrine  in  moral 
And  political  science. 


PREFACE  TO  THE  THIRD  AND  FOURTH 

EDITIONS. 


Several  criticisms,  of  a  more  or  less  controversial 
character,  on  this  work,  have  appeared  since  the  pub- 
lication of  the  second  edition ;  and  Dr.  Whewell  has 
lately  published  a  reply  to  those  parts  of  it  in  which 
some  of  his  opinions  were  controverted. 

I  have  carefully  reconsidered  all  the  points  on 
which  my  conclusions  have  been  assailed.  But  I 
have  not  to  announce  a  change  of  opinion  on  any 
matter  of  importance.  Such  minor  oversights  as 
have  been  detected,  either  by  myself  or  by  my 
critics,  I  have,  in  general  silently,  corrected:  but 
it  is  not  to  be  inferred  that  I  agree  with  the  objec- 
tions which  have  been  made  to  a  passage,  in  every 
instance  in  which  I  have  altered  or  cancelled  it.  I 
have  often  done  so,  merely  that  it  might  not  remain 
a  stumbling-block,  when  the  amount  of  discussion 
necessary  to  place  the  matter  in  its  true  light  would 
have  exceeded  what  was  suitable  to  the  occasion. 

To  several  of  the  arguments  which  have  been 
urged  against  me,  I  have  thought  it  useful  to  reply 
with  some  degree  of  minuteness ;  not  from  any  taste 
for  controversy,  but  because  the  opportunity  was 
favourable  for  placing  my  own  conclusions,  and  the 
grounds  of  them,  more  clearly  and  completely  before 
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the  reader.  Truth,  on  these  subjects,  is  militant, 
and  can  only  establish  itself  by  means  of  conflict. 
The  most  opposite  opinions  can  make  a  plausible 
show  of  evidence  while  each  has  the  statement  of  its 
own  case ;  and  it  is  only  possible  to  ascertain  which 
of  them  is  in  the  right,  after  hearing  and  comparing 
what  each  can  say  agaii^st  the  other,  and  what  the 
other  can  urge  in  its  defence. 

Even  the  criticisms  from  which  I  most  dissent 
have  been  of  great  service  to  me,  by  showing  in  what 
places  the  exposition  most  needed  to  be  improved,  or 
the  argument  strengthened.  And  I  should  have 
been  well  pleased  if  the  book  had  imdergone  a  much 
greater  amount  of  attack ;  as  in  that  case  I  should 
probably  have  been  enabled  to  improve  it  still  more 
than  I  believe  I  have  now  done. 


In  the  present  fifth  edition,  many  minor  improve- 
ments have  been  made,  and  an  entire  chapter  has 
been  added  to  the  concluding  Book,  for  the  purpose 
of  further  clearing  up  the  idea  of  the  Science  of 
History,  and  removing  some  of  the  misconceptions 
by  which  it  is  obscured. 
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INTRODUCTION. 


§  1.  There  is  as  great  diversity  among  authors  in  the 
modes  which  they  have  adopted  of  defining  logic^  as  in  their 
treatment  of  the  details  of  it.  This  is  what  might  naturally 
be  expected  on  any  subject  on  which  writers  have  availed  them- 
selves of  the  same  language  as  a  means  of  delivering  different 
ideas.  Ethics  and  jurisprudence  are  liable  to  the  remark  in 
common  with  logic.  Almost  every  writer  having  taken  a 
different  view  of  some  of  the  particulars  which  these  branches 
of  knowledge  are  usually  understood  to  include ;  each  has  so 
framed  his  definition  as  to  indicate  beforehand  his  own  peculiar 
tenets,  and  sometimes  to  beg  the  question  in  their  favour. 

This  diversity  is  not  so  much  an  evil  to  be  complained  ofj, 
as  an  inevitable  and  in  some  degree  a  proper  result  of  the 
imperfect  state  of  those  sciences.     It  is  not  to  be  expected  that 
there  should  be  agreement  about  the  definition  of  anything, 
until  there  is  agreement  about  the  thing  itself.     To  define,  is 
to   select  from  among  all  the  properties  of  a  thing,  those 
which  shall  be   understood  to  be  designated   and   declared 
by  its  name ;  and  the  properties  must  be  well  known  to  us 
before  we  can  be  competent  to  determine  which  of  them  are 
fittest  to  be  chosen  for  this  purpose.     Accordingly,  in  the  case 
of  so  complex  an  aggregation  of  particulars  as  are  compre- 
hended in  anything  which  can  be  called  a  science,  the  defini- 
tion we  set  out  with  is  seldom  that  which  a  more  extensive 
knowledge  of  the  subject  shows  to  be  the  most  appropriate. 
Onto  we  know  the  particulars  themselves,  we  cannot  fix  upon 
the  most  correct  and  compact  mode  of  circumscribing  them  by 
a  general  description.     It  was  not  until  after  an  extensive  and 
accurate  acquaintance  with  the  details  of  chemical  phenomena, 
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that  it  was  found  possible  to  frame  a  rational  definition  of 
chemistry ;  and  the  definition  of  the  science  of  life  and  orga- 
nization is  still  a  matter  of  dispute.  So  long  as  the  sciences 
are  imperfect,  the  definitions  must  partake  of  their  imperfec- 
tions ;  and  if  the  former  are  progressive,  the  latter  ought  to  be 
so  too.  As  much,  therefore,  as  is  to  be  expected  from  a  defi- 
nition placed  at  the  commencement  of  a  subject,  is  that  it 
should  define  the  scope  of  our  inquiries :  and  the  definition 
which  I  am  about  to  offer  of  the  science  of  logic,  pretends  to 
nothing  more,  than  to  be  a  statement  of  the  question  which  I 
have  put  to  myself,  and  which  this  book  is  an  attempt  to 
resolve.  The  reader  is  at  liberty  to  object  to  it  as  a  definition 
of  logic ;  but  it  is  at  all  events  a  correct  definition  of  the  sub- 
ject of  these  volumes. 

§  2.  Logic  has  often  been  called  the  Art  of  Reasoning. 
A  writer''^  who  has  done  more  than  any  other  person  to  restore 
this  study  to  the  rank  from  which  it  had  fallen  in  the  esti- 
mation of  the  cultivated  class  in  our  own  country,  has  adopted 
the  above  definition  with  an  amendment ;  he  has  defined  Logic 
to  be  the  Science,  as  well  as  the  Art,  of  reasoning ;  meaning 
by  the  former  term,  the  analysis  of  the  mental  process  which 
takes  place  whenever  we  reason,  and  by  the  latter,  the  rules, 
grounded  on  that  analysis,  for  conducting  the  process  cor- 
rectly. There  can  be  no  doubt  as  to  the  propriety  of  the 
emendation.  A  right  understanding  of  the  mental  process 
itself,  of  the  conditions  it  depends  on,  and  the  steps  of  which 
it  consists,  is  the  only  basis  on  which  a  system  of  rules,  fitted 
for  the  direction  of  the  process,  can  possibly  be  founded.  Art 
necessarily  presupposes  knowledge ;  art,  in  any  but  its  infant 
state,  presupposes  scientific  knowledge :  and  if  every  art  does 
not  bear  the  name  of  a  science,  it  is  only  because  several 
sciences  are  often  necessary  to  form  the  groundwork  of  a  single 
art.  So  complicated  are  the  conditions  which  govern  our  prac- 
tical agency,  that  to  enable  one  thing  to  be  done,  it  is  often 
requisite  to  inaw  the  nature  and  properties  of  many  things. 


*  Arohbishop  Whately. 
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Logic^  then^  comprises  the  science  of  reasonings  as  well  as 
an  art,  founded  on  that  science.  But  the  word  Reasoning, 
again,  like  most  other  scientific  terms  in  popular  use,  abounds 
in  ambiguities.  In  one  of  its  acceptations,  it  means  syllogizing ; 
or  the  mode  of  inference  which  may  be  called  (with  sufficient 
accuracy  for  the  present  purpose)  concluding  from  generals  to 
particulars.  In  another  of  its  senses,  to  reason  is  simply  to 
infer  any  assertion,  from  assertions  already  admitted :  and  in 
this  sense  induction  is  as  much  entitled  to  be  called  reasoning 
as  the  demonstrations  of  geometry. 

Writers  on  logic  have  generally  preferred  the  former  accep- 
tation of  the  term :  the  latter,  and  more  extensive  significa* 
tion  is  that  in  which  I  mean  to  use  it.  I  do  this  by  virtue  of 
the  right  I  claim  for  every  author,  to  give  whatever  provi- 
sional definition  he  pleases  of  his  own  subject.  But  sufficient 
reasons  will,  I  believe,  unfold  themselves  as  we  advance,  why 
this  should  be  not  only  the  provisional  but  the  final  definition. 
It  involves,  at  all  events,  no  arbitrary  change  in  the  meaning 
of  the  word ;  for,  with  the  general  usage  of  the  English  lan- 
guage, the  wider  signification,  I  believe,  accords  better  than 
the  more  restricted  one. 

§  3.  But  Reasoning,  even  in  the  widest  sense  of  which 
the  word  is  susceptible,  does  not  seem  to  comprehend  all  that 
is  included,  either  in  the  best,  or  even  in  the  most  current, 
conception  of  the  scope  and  province  of  our  science.  The 
employment  of  the  word  Logic  to  denote  the  theory  of  argu- 
mentation, is  derived  from  the  Aristotelian,  or,  as  they  are 
commonly  termed,  the  scholastic  logicians.  Yet  even  with 
them,  in  their  systematic  treatises,  argumentation  was  the 
subject  only  of  the  third  part:  the  two  former  treated  of 
Terms,  and  of  Propositions ;  under  one  or  other  of  which  heads 
were  also  included  Definition  and  Division.  By  some,  indeed, 
these  previous  topics  were  professedly  introduced  only  on 
account  of  their  connexion  with  reasoning,  and  as  a  preparation 
for  the  doctrine  and  rules  of  the  syllogism.  Yet  they  were 
treated  with  greater  minuteness,  and  dwelt  on  at  greater 
lengthy  than  was  required  for  that  purpose  alone.     More  recent 
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writers  on  logic  have  generally  understood  the  term  as  it  was 
employed  by  the  able  author  of  the  Port  Royal  Logic;  viz.  as 
equivalent  to  the  Art  of  Thinking.  Nor  is  this  acceptation 
confined  to  books,  and  scientific  inquirers.  Even  in  ordinary 
conversation,  the  ideas  connected  with  the  word  Logic  include 
at  least  precision  of  language,  and  accuracy  of  classification  : 
and  wo  perhaps  oftener  hear  persons  speak  of  a  logical  arrange- 
ment, or  of  expressions  logically  defined,  than  of  conclusions 
logically  deduced  from  premises.  Again,  a  man  is  often  called 
a  great  logician,  or  a  man  of  powerful  logic,  not  for  the  accu- 
racy of  his  deductions,  but  for  the  extent  of  his  command 
over  premises ;  because  the  general  propositions  required  for 
explaining  a  difficulty  or  refuting  a  sophism,  copiously  and 
promptly  occur  to  him:  because,  in. short,  his  knowledge, 
besides  being  ample,  is  well  under  his  command  for  argumen- 
tative use.  Whether,  therefore,  we  conform  to  the  practice 
of  those  who  have  made  the  subject  their  particular  study,  or 
to  that  of  popular  writers  and  common  discourse,  the  province 
of  logic  will  include  several  operations  of  the  intellect  not 
usually  considered  to  fall  within  the  meaning  of  the  terms 
Reasoning  and  Argumentation. 

These  various  operations  might  be  brought  within  the  com- 
pass of  the  science,  and  the  additional  advantage  be  obtained 
of  a  very  simple  definition,  if,  by  an  extension  of  the  term, 
sanctioned  by  high  authorities,  we  were  to  define  logic  as  the 
science  which  treats  of  the  operations  of  the  human  under- 
standing in  the  pursuit  of  truth.  For  to  this  ultimate  end, 
naming,  classification,  definition,  and  all  other  operations  over 
which  logic  has  ever  claimed  jurisdiction,  are  essentially  sub- 
sidiary. They  may  all  be  regarded  as  contrivances  for  enabling 
a  person  to  know  the  truths  which  are  needful  to  him,  and  to 
know  them  at  the  precise  moment  at  which  they  are  needful. 
Other  purposes,  indeed,  are  also  served  by  these  operations ; 
for  instance,  that  of  imparting  our  knowledge  to  others.  But, 
viewed  with  regard  to  this  purpose,  they  have  never  been  con- 
sidered as  within  the  province  of  the  logician.  The  sole  object 
of  Logic  is  the  guidance  of  one's  own  thoughts :  the  com- 
munication of  those  thoughts  to  others  falls  under  the  con- 
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sideration  of  Rhetoric,  in  the  large  sense  in  which  that  art 
was  conceived  hy  the  ancients ;  or  of  the  still  more  extensive 
art  of  EdacatioD.  Logic  takes  cognizance  of  our  intellectual 
operations,  only  as  they  conduce  to  our  own  knowledge,  and 
to  our  command  over  that  knowledge  for  our  own  uses.  If 
there  were  but  one  rational  being  in  the  universe,  that  being 
might  be  a  perfect  logician ;  and  the  science  and  art  of  logic 
would  be  the  same  for  that  one  person  as  for  the  whole 
human  race. 

§  4.  But,  if  the  definition  which  we  formerly  examined 
included  too  little,  that  which  is  now  suggested  has  the  oppo- 
site fault  of  including  too  much. 

Truths  are  known  to  us  in  two  ways :  some  are  known 
directly,  and  of  themselves;  some  through  the  medium  of 
other  truths.  The  former  are  the  subject  of  Intuition,  or 
Consciousness;'^  the  latter,  of  Inference.  The  truths  known 
by  intuition  are  the  original  premises  from  which  all  others 
are  inferred.  Our  assent  to  the  conclusion  being  grounded 
on  the  truth  of  the  premises,  we  never  could  arrive  at  any 
knowledge  by  reasoning,  unless  something  could  be  known 
antecedently  to  all  reasoning. 

Examples  of  truths  known  to  us  by  immediate  conscious- 
ness, are  our  own  bodily  sensations  and  mental  feelings.  I 
know  directly,  and  of  my  own  knowledge,  that  I  was  vexed 
yesterday,  or  that  I  am  hungry  to-day.  Examples  of  truths 
which  we  know  only  by  way  of  inference,  are  occurrences 
which  took  place  while  we  were  absent,  the  events  recorded  in 
history,  or  the  theorems  of  mathematics.  The  two  former 
we  infer  from  the  testimony  adduced,  or  from  the  traces  of 
those  past  occurrences  which  still  exist ;  the  latter,  from  the 
premises  laid  down  in  books  of  geometry,  under  tlie  title  of 
definitions  and  axioms.     Whatever  we  are  capable  of  knowing 

^  I  use  these  terms  indiscriminatelj,  because,  for  the  purpose  in  rlew,  there 
is  no  need  for  making  any  distinction  between  them.  But  metaphysicians 
usually  restrict  the  name  Intuition  to  the  direct  knowledge  we  are  supposed  to 
have  of  things  external  to  our  minds,  and  Consciousness  to  our  knowledge  of 
our  own  mental  phenomena. 
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must  belong  to  the  one  clasa  or  to  the  other ;  must  be  in  the 
number  of  the  primitive  data,  or  of  the  conclusions  which  can 
be  drawn  from  these. 

With  the  original  data^  or  ultimate  premises  of  our  know- 
ledge ;  with  their  number  or  nature,  the  mode  in  which  they 
are  obtained,  or  the  tests  by  which  they  may  be  distin- 
guished ;  logic,  in  a  direct  way  at  least,  has,  in  the  sense  in 
which  I  conceive  the  science,  nothing  to  do.  These  questions 
are  partly  not  a  subject  of  science  at  all,  partly  that  of  a  very 
different  science. 

Whatever  is  known  to  us  by  consciousness,  is  known 
beyond  possibility  of  question.  What  one  sees  or  feels,  whether 
bodily  or  mentally,  one  cannot  but  be  sure  that  one  sees  or 
feels.  No  science  is  required  for  the  purpose  of  establishing 
such  truths;  no  rules  of  art  can  render  our  knowledge  of 
them  more  certain  than  it  is  in  itself.  There  is  no  logic  for 
this  portion  of  our  knowledge. 

But  we  may  fancy  that  we  see  or  feel  what  we  in  reality 
infer.  A  truth,  or  supposed  truth,  which  is  really  the  result 
of  a  very  rapid  inference,  may  seem  to  be  apprehended  intui- 
tively. It  has  long  been  agreed  by  thinkers  of  the  most 
opposite  schools,  that  this  mistake  is  actually  made  in  so 
familiar  an  instance  as  that  of  the  eyesight.  There  is  nothing 
of  which  we  appear  to  ourselves  to  be  more  directly  conscious, 
than  the  distance  of  an  object  from  us.  Yet  it  has  long  been 
ascertained,  that  what  is  perceived  by  the  eye,  is  at  most 
nothing  more  than  a  variously  coloured  surface ;  that  when  we 
fancy  we  see  distance,  all  we  really  see  is  certain  variations  of 
apparent  size,  and  degrees  of  faintness  of  colour;  that  our 
estimate  of  the  object's  distance  from  us  is  the  result  partly 
of  a  rapid  inference  from  the  muscular  sensations  accompany- 
ing the  adjustment  of  the  focal  distance  of  the  eye  to  objects 
unequally  remote  from  us,  and  partly  of  a  comparison  (made 
with  so  much  rapidity  that  we  are  unconscious  of  making  it) 
between  the  size  and  colour  of  the  object  as  they  appear  at 
the  time,  and  the  size  and  colour  of  the  same  or  of  similar 
objects  as  they  appeared  when  close  at  hand,  or  when  their 
degree  of  remoteness  was  known  by  other  evidence.    The  per- 
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ception  of  distance  by  the  eye,  which  seems  so  like  intuition, 
is  thus,  in  reality,  an  inference  grounded  on  exj^rience ;  an 
inference,  too,  which  we  learn  to  make ;  and  which  we  make 
with  more  and  more  correctness  as  our  experience  increases ; 
though  in  familiar  cases  it  takes  place  so  rapidly  as  to  appear 
exactly  on  a  par  with  those  perceptions  of  sight  which  are 
really  intuitive,  our  perceptions  of  colour.* 

Of  the  science,  therefore,  which  expounds  the  operations  of 
the  human  understanding  in  the  pursuit  of  truth,  one  essential 
part  is  the  inquiry  :  What  are  the  facts  which  are  the  objects 
of  intuition  or  consciousness,  and  what  are  those  which  we 
merely  infer  ?  But  this  inquiry  has  never  been  considered  a 
portion  of  log^c.  Its  place  is  in  another  and  a  perfectly  distinct 
department  of  science,  to  which  the  name  metaphysics  more 
particularly  belongs :  that  portion  of  mental  philosophy  which 
attempts  to  determine  what  part  of  the  furniture  of  the  mind 
belongs  to  it  originally,  and  what  part  is  constructed  out  of 
materials  furnished  to  it  from  without.  To  this  science  apper- 
tain the  great  and  much  debated  questions  of  the  existence  of 
matter ;  the  existence  of  spirit,  and  of  a  distinction  between  it 
and  matter ;  the  reality  of  time  and  space,  as  things  without 
the  mind,  and  distinguishable  from  the  objects  which  are  said 
to  exist  in  them.  For  in  the  present  state  of  the  discussion  on 
these  topics,  it  is  almost  universally  allowed  that  the  existence 
of  matter  or  of  spirit,  of  space  or  of  time,  is  in  its  nature 
unsusceptible  of  being  proved  ;  and  that  if  anything  is  known 
of  them,  it  must  be  by  immediate  intuition.  To  the  same 
science  belong  the  inquiries  into  the  nature  of  Conception, 
Perception,  Memory,  and  Belief;  all  of  which  are  operations 
of  the  understanding  in  the  pursuit  of  truth ;  but  with  which, 
as  phenomena  of  the  mind,  or  with  the  possibility  which  may 
or  may  not  exist  of  analysing  any  of  them  into  simpler  pheno- 

*  This  importMit  theory  has  recently  been  called  in  question  by  a  writer  of 
deterred  repatation,  Mr.  Samuel  Bailey ;  but  I  do  not  conceive  that  the  grounds 
on  which  it  has  been  admitted  as  an  established  doctrine  for  a  century  past, 
have  been  at  all  shaken  by  that  gentleman's  objections.  I  have  elsewhere  said 
what  appeared  to  me  necessary  in  reply  to  his  arguments.  ( WestminHer  Review 
for  October  1842;  reprinted  in  JHseertaUotu  and  JHicuttumSf  vol.  ii.) 
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mena,  the  logician  as  such  has  no  concern.  To  this  science 
most  also  be  referred  the  following^  and  all  analogous  ques- 
tions :  To  what  extent  our  intellectual  faculties  and  our 
emotions  are  innate — to  what  extent  the  result  of  association  : 
Whether  God,  and  duty,  are  realities,  the  existence  of  which  is 
manifest  to  us  a  priori  by  the  constitution  of  our  rational 
faculty ;  or  whether  our  ideas  of  them  are  acquired  notions,  the 
origin  of  which  we  are  able  to  trace  and  explain;  and  the 
reality  of  the  objects  themselves  a  question  not  of  conscious- 
ness or  intuition,  but  of  evidence  and  reasoning. 

The  province  of  logic  must  be  restricted  to  that  portion  of 
our  knowledge  which  consists  of  inferences  from  truths  pre- 
viously known;  whether  those  antecedent  data  be  general 
propositions,  or  particular  observations  and  perceptions.  Logic 
is  not  the  science  of  Belief,  but  the  science  of  Proof,  or 
Evidence.  In  so  far  as  belief  professes  to  be  founded  on 
proof,  the  office  of  log^c  is  to  supply  a  test  for  ascertaining 
whether  or  not  the  belief  is  well  grounded.  With  the  claims 
which  any  proposition  has  to  belief  on  the  evidence  of  con- 
sciousness, that  is,  without  evidence  in  the  proper  sense  of  the 
word,  logic  has  nothing  to  do. 

§  5.  By  far  the  greatest  portion  of  our  knowledge, 
whether  of  general  truths  or  of  particular  facts,  being  avowedly 
matter  of  inference,  nearly  the  whole,  not  only  of  science,  but 
of  human  conduct,  is  amenable  to  the  authority  of  logic.  To 
draw  inferences  has  been  said  to  be  the  great  business  of  life. 
Every  one  has  daily,  hourly,  and  momentary  need  of  ascertain- 
ing facts  which  he  has  not  directly  observed ;  not  from  any 
general  purpose  of  adding  to  his  stock  of  knowledge,  but 
because  the  facts  themselves  are  of  importance  to  his  interests 
or  to  his  occupations.  The  business  of  the  magistrate,  of  the 
military  commander,  of  the  navigator,  of  the  physician,  of  the 
agriculturist,  is  merely  to  judge  of  evidence,  and  to  act  accord- 
ingly. They  all  have  to  ascertain  certain  facts,  in  order  that 
they  may  afterwards  apply  certain  rules,  either  devised  by 
themselves,  or  prescribed  for  their  guidance  by  others ;  and  as 
they  do  this  well  or  ill,  so  they  discharge  well  or  ill  the  duties 
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of  their  seyend  callings.  It  is  the  only  occupation  in  which 
the  mind  never  ceases  to  be  engaged ;  and  is  the  subject^  not 
of  logic^  bat  of  knowledge  in  general. 

Logic^  however^  is  not  the  same  thing  with  knowledge^ 
though  the  field  of  logic  is  coextensive  with  the  field  of  know- 
ledge. Logic  is  the  common  judge  and  arbiter  of  all  parti- 
cular investigations.  It  does  not  undertake  to  find  evidence, 
but  to  determine  whether  it  has  been  found.  Logic  neither 
observes,  nor  invents,  nor  discovers ;  but  judges.  It  is  no  part 
of  the  business  of  logic  to  inform  the  surgeon  what  appearances 
are  found  to  accompany  a  violent  death.  This  he  must  learn 
from  his  own  experience  and  observation,  or  from  that  of 
others,  his  predecessors  in  his  peculiar  pursuit.  But  logic  sits 
in  judgment  on  the  sufficiency  of  that  observation  and  expe- 
rience to  justify  his  rules,  and  on  the  sufficiency  of  his  rules 
to  justify  his  conduct.  It  does  not  give  him  proofs,  but 
teaches  him  what  makes  them  proofs,  and  how  he  is  to  judge 
of  them.  It  does  not  teach  that  any  particular  fact  proves  any 
other,  but  points  out  to  what  conditions  all  facts  must  con- 
form, in  order  that  they  may  prove  other  facts.  To  decide 
whether  any  given  £act  fulfils  these  conditions,  or  whether  facts 
can  be  found  which  fulfil  them  in  a  given  case,  belongs  ex- 
clusively to  the  particular  art  or  science,  or  to  our  knowledge 
of  the  particular  subject. 

It  is  in  this  sense  that  logic  is,  what  Bacon  so  expressively 
called  it,  ars  artium  ;  the  science  of  science  itself.  All  science 
consists  of  data  and  conclusions  from  those  data,  of  proofs  and 
what  they  prove :  now  logic  points  out  what  relations  must 
subsist  between  data  and  whatever  can  be  concluded  from 
them,  between  proof  and  everything  which  it  can  prove.  If 
there  be  any  such  indispensable  relations,  and  if  these  can  be 
precisely  determined,  every  particular  branch  of  science,  as 
well  as  every  individual  in  the  guidance  of  his  conduct,  is 
bound  to  conform  to  those  relations,  under  the  penalty  of 
making  false  inferences,  of  drawing  conclusions  which  are  not 
grounded  in  the  realities  of  things.  Whatever  has  at  any 
time  been  concluded  justly,  whatever  knowledge  has  been 
acquired  otherwise  than  by  immediate  intuition,  depended  on 
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the  observance  of  the  laws  which  it  is  the  province  of  logic  to 
investigate.  If  the  conclusions  are  jnst^  and  the  knowledge 
real,  those  laws,  whether  known  or  not,  have  been  observed. 

§  6.  We  need  not,  therefore,  seek  any  farther  for  a  solu- 
tion of  the  question,  so  often  agitated,  respecting  the  utility 
of  logic.  If  a  science  of  logic  exists,  or  is  capable  of  existing, 
it  must  be  useful.  If  there  be  rules  to  which  every  mind 
consciously  or  unconsciously  conforms  in  every  instance  in 
which  it  infers  rightly,  there  seems  little  necessity  for  discus- 
sing whether  a  person  is  more  likely  to  observe  those  rules, 
when  he  knows  the  rules,  than  when  he  is  unacquainted  with 
them. 

A  science  may  undoubtedly  be  brought  to  a  certain,  not 
inconsiderable,  stage  of  advancement,  without  the  application 
of  any  other  logic  to  it  than  what  all  persons,  who  are  said  to 
have  a  sound  understanding,  acquire  empirically  in  the  course 
of  their  studies.  Mankind  judged  of  evidence,  and  often 
correctly,  before  logic  was  a  science,  or  they  never  could  have 
made  it  one.  And  they  executed  great  mechanical  works 
before  they  understood  the  laws  of  mechanics.  But  there  are 
limits  both  to  what  mechanicians  can  do  without  principles  of 
mechanics,  and  to  what  thinkers  can  do  without  principles  of 
logic.  A  few  individuals,  by  extraordinary  genius,  or  by  the 
accidental  acquisition  of  a  good  set  of  intellectual  habits,  may 
work  without  principles  in  the  same  way,  or  nearly  the  same 
way,  in  which  they  would  have  worked  if  they  had  been  in 
possession  of  principles.  But  the  bulk  of  mankind  require 
either  to  understand  the  theory  of  what  they  are  doing,  or  to 
have  rules  laid  down  for  them  by  those  who  have  understood 
the  theory.  In  the  progress  of  science  from  its  easiest  to  its 
more  difficult  problems,  each  great  step  in  advance  has  usually 
had  either  as  its  precursor,  or  as  its  accompaniment  and  neces- 
sary condition,  a  corresponding  improvement  in  the  notions 
and  principles  of  logic  received  among  the  most  advanced 
thinkers.  And  if  several  of  the  more  difficult  sciences  are 
still  in  so  defective  a  state ;  if  not  only  so  little  is  proved,  but 
disputation  has  not  terminated  even  about  the  little  which 
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seemed  to  be  so;  the  reason  perhaps  is^  that  men's  logical 
notions  have  not  yet  acquired  the  degree  of  extension,  or  of 
accuracy}  requisite  for  the  estimation  of  the  evidence  proper 
to  those  particular  departments  of  knowledge. 

§  7.  Logic,  then,  is  the  science  of  the  operations  of  the 
understanding  which  are  subservient  to  the  estimation  of 
evidence :  both  the  process  itself  of  advancing  from  known 
truths  to  unknown,  and  all  other  intellectual  operations  in  so 
far  as  auxiliary  to  this.  It  includes,  therefore,  the  operation 
of  Naming ;  for  language  is  an  instrument  of  thought,  as  well 
as  a  means  of  communicating  our  thoughts.  It  includes,  also. 
Definition,  and  Classification.  For,  the  use  of  these  operations 
(putting  all  other  minds  than  one's  own  out  of  consideration) 
is  to  serve  not  only  for  keeping  our  evidences  and  the  conclu- 
sions from  them  permanent  and  readily  accessible  in  the 
memory,  but  for  so  marshalling  the  facts  which  we  may  at 
any  time  be  engaged  in  investigating,  as  to  enable  us  to 
perceive  more  clearly  what  evidence  there  is,  and  to  judge  with 
fewer  chances  of  error  whether  it  be  sufficient.  These,  there- 
fore, are  operations  specially  instrumental  to  the  estimation  of 
evidence,  and,  as  such,  are  within  the  province  of  Logic. 
There  are  other  more  elementary  processes,  concerned  in  all 
thinking,  such  as  Conception,  Memory,  and  the  like ;  but  of 
these  it  is  not  necessary  that  Logic  should  take  any  peculiar 
cognizance,  since  they  have  no  special  connexion  with  the 
problem  of  Evidence,  fiirther  than  that,  like  all  other  problems 
addressed  to  tlie  understanding,  it  presupposes  them. 

Our  object,  then,  will  be,  to  attempt  a  correct  analysis  of 
the  inteUectual  process  called  Reasoning  or  Inference,  and  of 
such  other  mental  operations  as  are  intended  to  facilitate  this : 
as  well  as,  on  the  foundation  of  this  analysis,  and  jpari  passu 
with  it,  to  bring  together  or  frame  a  set  of  rules  or  canons  for 
testing  the  sufficiency  of  any  given  evidence  to  prove  any  given 
proposition. 

With  respect  to  the  first  part  of  this  undertaking,  I  do 
not  attempt  to  decompose  the  mental  operations  in  question 
into  their  ultimate  elements.     It  is  enough  if  the  analysis  as 
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far  as  it  goes  is  correct,  and  if  it  goes  far  enough  for  the 
practical  purposes  of  logic  considered  as  an  art.  The  separation 
of  a  complicated  phenomenon  into  its  component  parts  is  not 
like  a  connected  and  interdependent  chain  of  proof.  If  one 
link  of  an  argument  breaks,  the  whole  drops  to  the  gp'ound ; 
but  one  step  towards  an  analysis  holds  good  and  has  an  inde- 
pendent value,  though  we  should  never  be  able  to  make  a 
second.  The  results  which  have  been  obtained  by  analytical 
chemistry  are  not  the  less  valuable,  though  it  should  be  dis- 
covered that  all  which  we  now  call  simple  substances  are  really 
compounds.  All  other  things  are  at  any  rate  compounded  of 
those  elements :  whether  the  elements  themselves  admit  of 
decomposition,  is  an  important  inquiry,  but  does  not  affect  the 
certainty  of  the  science  up  to  that  point. 

I  shall,  accordingly,  attempt  to  analyse  the  process  of 
inference,  and  the  processes  subordinate  to  inference,  so  far 
only  as  may  be  requisite  for  ascertaining  the  difference  between 
a  correct  and  an  incorrect  performance  of  those  processes. 
The  reason  for  thus  limiting  our  design,  is  evident.  It  has 
been  said  by  objectors  to  logic,  that  we  do  not  learn  to  use 
our  muscles  by  studying  their  anatomy.  The  fact  is  not  quite 
fairly  stated ;  for  if  the  action  of  any  of  our  muscles  were 
vitiated  by  local  weakness,  or  other  physical  defect,  a  know- 
ledge of  their  anatomy  might  )>e  very  necessary  for  effecting  a 
cure.  But  we  should  be  justly  liable  to  the  criticism  involved 
in  this  objection,  were  we,  in  a  treatise  on  logic,  to  carry  the 
analysis  of  the  reasoning  process  beyond  the  point  at  which 
any  inaccuracy  which  may  have  crept  into  it  must  become 
visible.  In  learning  bodily  exercises  (to  carry  on  the  same 
illustration)  we  do,  and  must,  analyse  the  bodily  motions  so 
far  as  is  necessary  for  distinguishing  those  which  ought  to  be 
performed  from  those  which  ought  not.  To  a  similar  extent, 
and  no  further,  it  is  necessary  that  the  logician  should  analyse 
the  mental  processes  with  which  Logic  is  concerned.  Any 
ulterior  and  minuter  analysis  must  be  left  to  metaphysics ; 
which  in  this,  as  in  other  parts  of  our  mental  nature,  decides 
what  are  ultimate  facts,  and  what  are  resolvable  into  other 
£Eicts.    And  I  believe  it  will  be  found  that  most  of  the  con- 
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elusions  arrived  at  in  this  work  have  no  necessary  connexion 
with  any  particular  views  respecting  the  ulterior  analysis. 
Logic  is  common  ground  on  which  the  partisans  of  Hartley 
and  of  Beid^  of  Locke  and  of  Kant^  may  meet  and  join  hands. 
Particular  and  detached  opinions  of  all  these  thinkers  will  no 
doubt  occasionaUy  be  controverted^  since  all  of  them  were 
logicians  as  well  as  metaphysicians ;  but  the  field  on  which 
their  principal  battles  have  been  fought,  lies  beyond  the 
boundaries  of  our  science. 

It  cannot,  indeed,  be  pretended  that  logical  principles  can 
be  altogether  irrelevant  to  those  more  abstruse  discussions ; 
nor  is  it  possible  but  that  the  view  wc  are  led  to  take  of  the 
problem  which  logic  proposes,  must  have  a  tendency  favour- 
able to  the  adoption  of  some  one  opinion,  on  these  controverted 
subjects,  rather  than  another.  For  metaphysics,  in  endeavour- 
ing to  solve  its  own  peculiar  problem,  must  employ  means,  the 
validity  of  which  falls  under  the  cognizance  of  logic.  It  pro- 
ceeds, no  doubt,  as  far  as  possible,  merely  by  a  closer  and  more 
attentive  interrogation  of  our  consciousness,  or  more  properly 
speaking,  of  our  memory;  and  so  far  is  not  amenable  to  logic. 
But  wherever  this  method  is  insufficient  to  attain  the  end  of 
its  inquiries,  it  must  proceed,  like  other  sciences,  by  means  of 
evidence.  Now,  the  moment  this  science  begins  to  draw  in- 
ferences from  evidence,  logic  becomes  the  sovereign  judge 
whether  its  inferences  are  well  grounded,  or  what  other  in- 
ferences would  be  so. 

This,  however,  constitutes  no  nearer  or  other  relation  be- 
tween logic  and  metaphysics,  than  that  which  exists  between 
logic  and  all  the  other  sciences.  And  I  can  conscientiously 
affirm,  that  no  one  proposition  laid  down  in  this  work  has 
been  adopted  for  the  sake  of  establishing,  or  with  any  reference 
to  its  fitness  for  being  employed  in  establishing,  preconceived 
opinions  in  any  department  of  knowledge  or  of  inquiry  on 
which  the  speculative  world  is  still  undecided.''^ 


*  It  is  peiiutpB  requisite  that  somethiDg  should  here  be  said  of  a  definition 
of  Logic,  different  from  any  of  those  which  have  been  discussed  in  the  text,  and 
bdlouj^ing  essentially  to  the  school  of  philosophy  of  which  Sir  William  Hamilton 
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is  in  this  country  the  most  eminent  representative.  Logic,  as  conceived  by 
these  philosophers,  is  '  the  Science  of  the  Formal  Laws  of  Thought.*  If  it  be 
objected  to  this  definition  that  the  laws  of  thought^  as  of  every  other  operation 
of  the  mind,  are  the  subject  not  of  Logic,  but  of  Psychology,  it  might  be 
answered,  that  Logic  as  a  Science,  is,  and  cannot  but  be,  a  portion  of  Psycho- 
logy ;  consisting  of  the  scientific  analysis  of  those  mental  operations  which  it  is 
the  purpose  of  Logic,  so  far  as  it  is  an  Art,  to  enable  us  to  perform  correctly. 
But  (as  I  have  already  pointed  out)  Logic  has  no  interest  in  carrying  this 
analysis  beyond  the  point  at  which  it  becomes  apparent  whether  the  operations 
have  in  any  individual  case  been  rightly  or  wrongly  performed :  in  the  same 
manner  as  the  science  of  music  teaches  us  to  discriminate  between  musical 
notes,  and  to  know  the  combinations  of  which  they  are  susceptible,  but  not 
what  number  of  vibrations  in  a  second  correspond  to  each,  which,  though  useful 
to  be  known,  is  useful  for  totally  different  purposes.  The  extension  of  Logic  as 
a  Science  is  determined  by  its  necessities  as  an  Art :  whatever  it  does  not  need 
for  its  practical  ends,  it  leaves  to  the  larger  science,  which  corresponds  not  to 
any  particular  art,  but  to  art  in  general ;  the  sdenoe  which  deals  with  the  con- 
■titution  of  the  human  fiuiulties. 

Any  definition,  therefore,  which  treats  Logic  as  the  science  of  the  laws  of 
thought,  requires,  as  it  seems  to  me,  in  order  to  be  tenable,  limitation  in  one 
direc^on,  as  well  as  extension  in  another.     It  requires,  on  the  one  hand,  that 
the  meaning  of  the  word  Thought  should  be  limited  to  Reasoning,  and  to  the 
intelleotual  operations  auxiliary  to  Reasoning,  in  so  far  as  they  are  auxiliary ; 
and  that  the  '  laws  of  thought'  should  be  understood  to  mean  the  immediate, 
not  the  ultimate,  laws ;  a  sufficient,  but  not  a  complete,  analysis  of  the  opera- 
tions.   But  again,  on  the  other  hand,  this  sufficient  analysis  must  be  extended 
to  all  the  processes  which  the  mind  goes  through  when  it  proves  a  proposition, 
or  judges  correctly  of  proof.    Thus  corrected,  the  definition  would  accord  with 
that  which  we  ultimately  arrived  at  in  the  text.    This,  however,  is  not  what 
the  authors  of  the  definition  intend  by  it.     By  the  expression  *  formal  l^vtrs,' 
they  mean,  among  other  things,  to  intimate  that  the  province  of  Logic  is  not 
coextensive  with  Proof,  but  extends  only  to  one  species  of  proofs  namely, 
that  in  which  the  conclusion  follows  from  the  mere  form  of  the  expression  ;  or 
(to  say  the  same  thing  in  other  words)  when  what  is  asserted  explicitly  in  the 
oondusion,  has  been  already,  by  implication,  asserted  in  the  premises.    Now 
I  am  aware  of  no  good  reason  for  confining  the  name  of  Logic  to  the  theory 
and  rules  of  the  interpretation  of  old  generalizations,  and  refusing  it  to  those 
of  the  formation  of  new.     Both  processes  equally  admit  of,   and  equally 
require,  a  strictly  scientific  theory.    Whether  Logic  shall  be  said  to  be  the 
theory  of  both,  or  only  of  one,  is  a  question  of  naming.     But  most  questions 
of  naming  have  questions  of  fact  lying  underneath  them ;  and  the  question 
lying  under  this,  is  the  fundamental  identity  of  the  theories  of  Induction  and 
of  Deduction  ;  operations  which  cannot,  in  my  opinion,  be  rightly  understood, 
except  as  parts  of  one  and  the  same  process.    The  grounds  of  this  opinion  can- 
not be  entered  on  in  this  early  stage  of  our  inquiry,  but  will  be  found  fully  set 
forth  in  the  second  Book. 
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'  La  acolittiqne,  qui  produimt  dans  la  logiqne,  oomme  dans  la  monde,  et  dans 
une  partie  d«  la  m^ti^hynque,  one  subtilit^  one  pr^daion  d'idte,  dont  Thabi- 
tude  inoonnne  auz  anciens,  a  oontribu^  plus  qa*<m  ne  croit  au  progr^  dt  la 
bonne  philosophie.'~CoKi>OBO]ETy  Vie  de  Turgot 

'  To  the  Bohoolmen  the  vulgar  languages  are  principally  indebted  for  what 
preeision  and  analytic  subtlety  they  possess.' — SiB  W.  HA]fiLTOir»  JHicumoiu 
in  PhiUmpky. 


CHAPTER  I. 


OF   THB    NECESSITY    OF   COMMENCING   WITH    AN 
ANALYSIS    OF    LANGUAGE. 

§  1.  It  is  SO  much  the  established  practice  of  writers  on 
logic  to  commence  their  treatises  by  a  few  general  observations 
(in  most  cases^  it  is  true^  rather  meagre)  on  Terms  and  their 
varieties,  that  it  will,  perhaps,  scarcely  be  required  from  me 
in  merely  following  the  common  usage,  to  be  as  particular  in 
assigning  my  reasons,  as  it  is  usually  expected  that  those 
should  be  who  deviate  from  it. 

The  practice,  indeed,  is  recommended  by  considerations 
far  too  obvious  to  require  a  formal  justification.  Logic  is  a 
portion  of  the  Art  of  Thinking :  Language  is  evidently,  and 
by  the  admission  of  all  philosophers,  one  of  the  principal  in- 
struments or  helps  of  thought ;  and  any  imperfection  in  the 
instrument,  or  in  the  mode  of  employing  it,  is  confessedly 
liable,  still  more  than  in  almost  any  other  art,  to  confuse  and 
impede  the  process,  and  destroy  all  ground  of  confidence  in  the 
result.  For  a  mind  not  previously  versed  in  the  meaning  and 
right  use  of  the  various  kinds  of  words,  to  attempt  the  study 
of  methods  of  philosophizing,  would  be  as  if  some  one  should 
attempt  to  become  an  astronomical  observer,  having  never 
lesumed  to  adjust  the  focal  distance  of  his  optical  instruments 
80  as  to  see  distinctly. 

Since  Reasoning,  or  Inference,  the  principal  subject  of 
logic,  is  an  operation  which  usually  takes  place  by  means  of 
words,  and  in  complicated  cases  can  take  place  in  no  other 
way ;  those  who  have  not  a  thorough  insight  into  the  signifi- 
cation and  purposes  of  words,  will  be  under  chances,  amounting 
almost  to  certainty,  of  reasoning  or  inferring  incorrectly.  And 
logicians  have  generally  felt  that  unless,  in  the  very  first  stage, 
they  removed  this  source  of  error ;  unle»s  they  taught  their 
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pupil  to  put  away  the  glasses  which  distort  the  object^  and  to 
use  those  which  are  adapted  to  his  purpose  in  such  a  manner 
as  to  assist^  not  perplex^  his  vision ;  he  would  not  be  in  a  con- 
dition to  practise  the  remaining  part  of  their  discipline  with 
any  prospect  of  advantage.  Therefore  it  is  that  an  inquiry 
into  language^  so  far  as  is  needful  to  guard  against  the  errors 
to  which  it  gives  rise^has  at  all  times  been  deemed  a  necessary 
preliminary  to  the  study  of  logic. 

But  there  is  another  reason^  of  a  still  more  fundamental 
nature,  why  the  import  of  words  should  be  the  earliest  subject 
of  the  logician's  consideration  :  because  without  it  he  cannot 
examine  into  the  import  of  Propositions.  Now  this  is  a 
subject  which  stands  on  the  very  threshold  of  the  science  of 
logic. 

The  object  of  logic,  as  defined  in  the  Introductory  Chapter, 
is  to  ascertain  how  we  eome  by  that  portion  of  our  knowledge 
(much  the  greatest  portion)  which  is  not  intuitive :  and  by 
what  criterion  we  can,  in  matters  not  self-evident,  distinguish 
between  things  proved  and  things  not  proved,  between  what 
is  worthy  and  what  is  unworthy  of  belief.  Of  the  various  ques- 
tions which  present  themselves  to  our  inquiring  faculties,  some 
receive  an  answer  from  direct  consciousness,  others,  if  resolved 
at  all,  can  only  be  resolved  by  means  of  evidence.  Logic  is 
concerned  with  these  last.  But  before  inquiring  into  the  mode 
of  resolving  questions,  it  is  necessary  to  inquire  what  are  those 
which  offer  themselves  ?  what  questions  are  conceivable  ?  what 
inquiries  are  there,  to  which  mankind  have  either  obtained,  or 
been  able  to  imagine  it  possible  that  they  should  obtain,  an 
answer?  This  point  is  best  ascertained  by  a  survey  and 
analysis  of  Propositions. 

§  2.  The  answer  to  every  question  which  it  is  possible  to 
frame,  must  be  contained  in  a  Proposition,  or  Assertion.  What- 
ever can  be  an  object  of  belief,  or  even  of  disbelief,  must, 
when  put  into  words,  assume  the  form  of  a  proposition.  All 
truth  and  all  error  lie  in  propositions.  What,  by  a  convenient 
misapplication  of  an  abstract  term,  we  call  a  Truth,  means 
simply  a  True  Proposition ;  and  errors  are  false  propositions. 
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To  know  the  import  of  all  possible  propositions^  would  be  to 
know  all  questions  which  can  be  raised^  all  matters  which  are 
susceptible  of  being  either  believed  or  disbelieved.  How  many 
kinds  of  inquiries  can  be  propounded ;  how  many  kinds  of 
judgments  can  be  made ;  and  how  many  kinds  of  propositions 
it  is  possible  to  frame  with  a  meaning ;  are  but  different  forms 
of  one  and  the  same  question.  Since^  then^  the  objects  of  all 
Belief  and  of  all  Inquiry  express  themselves  in  propositions ; 
a  sufficient  scrutiny  of  Propositions  and  of  their  varieties  will 
apprize  us  what  questions  mankind  have  actually  asked  of 
themselves,  and  what^  in  the  nature  of  answers  to  those 
questions^  they  have  actually  thought  they  had  grounds  to 
beUeve. 

Now  the  first  glance  at  a  proposition  shows  that  it  is 
formed  by  putting  together  two  names.  A  proposition^  ac- 
cording to  the  <x>mmon  simple  definition^  which  is  sufficient 
for  our  purpose^  is,  discourse,  in  which  something  is  affirmed 
or  denied  of  something.  Thus,  in  the  proposition,  Gold  is 
yellow,  the  quality  yellow  is  affirmed  of  the  substance  gold. 
In  the  proposition,  Franklin  was  not  born  in  England,  the 
£Eict  expressed  by  the  words  horn  in  England  is  denied  of  the 
man  Franklin. 

Every  proposition  consists  of  three  parts :  the  Subject,  the 
Predicate,  and  the  Copula.  The  predicate  is  the  name  denoting 
that  which  is  affirmed  or  denied.  The  subject  is  the  name  de- 
noting the  person  or  thing  which  something  is  affirmed  or 
denied  of.  The  copula  is  the  sign  denoting  that  there  is  an 
affirmation  or  denial;  and  thereby  enabling  the  hearer  or 
reader  to  distinguish  a  proposition  from  any  other  kind  of  dis- 
course. Thus,  in  the  proposition.  The  earth  is  round,  the  Pre- 
dicate is  the  word  round,  which  denotes  the  quality  affirmed, 
or  (as  the  phrase  is)  predicated :  the  earth,  words  denoting  the 
object  which  that  quality  is  affirmed  of,  compose  the  Subject ; 
the  word  is,  which  serves  as  the  connecting  mark  between  the 
subject  and  predicate,  to  show  that  one  of  them  is  affirmed  of 
the  other,  is  called  the  Copula. 

Dismissing,  for  the  present,  the  copula,  of  which  more  will 
be  mA  hereafter,  every  proposition,  then,  consists  of  at  least 
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two  names ;  brings  together  two  names^  in  a  particular  manner. 
This  is  already  a  first  step  towards  what  we  are  in  quest  of. 
It  appears  from  this^  that  for  an  act  of  belief^  one  object  is  not 
sufficient;  the  simplest  act  of  belief  supposes^  and  has  some- 
thing to  do  with^  ttao  objects :  two  names^  to  say  the  least ; 
and  (since  the  names  must  be  names  of  something)  two  name^ 
able  things.  A  large  class  of  thinkers  would  cut  the  matter 
short  by  saying,  two  ideas.  They  would  say,  that  the  subject 
and  predicate  are  both  of  them  names  of  ideas ;  the  idea  of 
gold,  for  instance,  and  the  idea  of  yellow;  and  that  what 
takes  place  (or  part  of  what  takes  place)  in  the  act  of  belief, 
consists  in,  bringing  (as  it  is  often  expressed)  one  of  these 
ideas  under  the  other.  But  this  we  are  not  yet  in  a  condition 
to  say:  whether  such  be  the  correct  mode  of  describing 
the  phenomenon,  is  an  after  consideration.  The  result  with 
which  for  the  present  we  must  be  contented,  is,  that  in  every 
act  of  belief  two  objects  are  in  some  manner  taken  cognizance 
of;  that  there  can  be  no  belief  claimed,  or  question  pro- 
pounded, which  does  not  embrace  two  distinct  (either  material 
or  intellectual)  subjects  of  thought ;  each  of  them  capable  or 
not  of  being  conceived  by  itself,  but  incapable  of  being  believed 
by  itself. 

I  may  say,  for  instance,  "the  sun."  The  word  has  a 
meaning,  and  suggests  that  meaning  to  the  mind  of  any  one 
who  is  listening  to  me.  But  suppose  I  ask  him,  Whether  it 
is  true :  whether  he  believes  it  ?  He  can  give  no  answer. 
There  is  as  yet  nothing  to  believe,  or  to  disbelieve.  Now,  how- 
ever, let  me  make,  of  all  possible  assertions  respecting  the  sun, 
the  one  which  involves  the  least  of  reference  to  any  object 
besides  itself;  let  me  say,  ''  the  sun  exists.*'  Here,  at  once,  is 
something  which  a  person  can  say  he  believes.  But  here,  in- 
stead of  only  one,  we  find  two  distinct  objects  of  conception  : 
the  sun  is  one  object ;  existence  is  another.  Let  it  not  be 
said  that  this  second  conception,  existence,  is  involved  in  the 
first ;  for  the  sun  may  be  conceived  as  no  longer  existing. 
"  The  sun'*  does  not  convey  all  the  meaning  that  is  conveyed 
by  *'  the  sun  exists  :'*  "  my  father*'  does  not  iL  jlude  all  the 
meaning  of ''  my  father  exists,**  for  he  may  be  dead ;  "  a  round 
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square"  does  Dot  inolude  the  meaning  of  ''  a  roand  square 
exists^''  for  it  does  not  and  cannot  exist.  When  I  say  "  the 
sun,"  "  my  father,"  or  a  "  round  square,"  I  call  upon  the 
hearer  for  no  belief  or  disbelief,  nor  can  either  the  one  or  the 
other  be  afforded  me  \  but  if  I  say,  ^^  the  sun  exists,"  ''  my 
father  exists,"  or  '^  a  round  square  exists,"  I  call  for  belief; 
and  should,  in  the  first  of  the  three  instances,  meet  with  it ; 
in  the  second,  with  belief  or  disbelief,  as  the  case  might  be ;  in 
the  third,  with  disbelief. 

§  S.  This  first  step  in  the  analysis  of  the  object  of  belief, 
which,  though  so  obvious,  will  be  found  to  be  not  unimportant, 
is  the  only  one  which  we  shall  find  it  practicable  to  make  without 
a  preliminary  survey  of  language.  If  we  attempt  to  proceed 
further  in  the  same  path,  that  is,  to  analyse  any  further  the 
import  of  Propositions ;  we  find  forced  upon  us,  as  a  subject 
of  previous  consideration,  the  import  of  Names.  For  every 
proposition  consists  of  two  names;  and  every  proposition 
aflSrms  or  denies  one  of  these  names,  of  the  other.  Now  what 
we  do,  what  passes  in  our  mind,  when  we  a&m  or  deny  two 
names  of  one  another,  must  depend  on  what  they  are  names 
of;  since  it  is  with  reference  to  that,  and  not  to  the  mere 
names  themselves,  that  we  make  the  affiiination  or  denial. 
Here,  therefore,  we  find  a  new  reason  why  the  signification  of 
names,  and  the  relation  generally  between  names  and  the 
things  signified  by  them,  must  occupy  the  preliminary  stage 
of  the  inquiry  we  are  engaged  in. 

It  may  be  objected,  that  the  meaning  of  names  can  guide 
us  at  most  only  to  the  opinions,  possibly  the  foolish  and 
groundless  opinions,  which  mankind  have  formed  concerning 
things,  and  that  as  the  object  of  philosophy  is  truth,  not 
opinion,  the  philosopher  should  dismiss  words  and  look  into 
things  themselves,  to  ascertain  what  questions  can  be  asked 
and  answered  in  regard  to  them.  This  advice  (which  no  one 
has  it  in  his  power  to  follow)  is  in  reality  an  exhortation  to 
discard  the  whole  fruits  of  the  labours  of  his  predecessors,  and 
conduct  himself  as  if  he  were  the  first  person  who  had  ever 
turned  an  inquiring  eye  upon  nature.     What  does  any  one's 
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personal  knowledge  of  Things  amount  to^  after  subtracting 
all  which  he  has  acquired  by  means  of  the  words  of  other 
people?  Even  after  he  has  learned  as  much  as  people 
usually  do  learn  firom  others^  will  the  notions  of  things  con- 
tained in  his  individual  mind  afford  as  sufficient  a  basis  for  a 
catalogue  raisonnS  as  the  notions  which  are  in  the  minds  of  all 
mankind  ? 

In  any  enumeration  and  classification  of  Things^  which 
does  not  set  out  from  their  names^  no  varieties  of  things  will 
of  course  be  comprehended  but  those  recognised  by  the  parti- 
cular inquirer ;  and  it  will  still  remain  to  be  established^  by  a 
subsequent  examination  of  names,  that  the  enumeration  has 
omitted  nothing  which  ought  to  have  been  included.  But  if 
we  begin  with  names^  and  use  them  as  our  clue  to  the  things, 
we  bring  at  once  before  us  all  the  distinctions  which  have  been 
recognised,  not  by  a  single  inquirer,  but  by  all  inquirers  taken 
together.  It  doubtless  may,  and  I  believe  it  will,  be  found, 
that  mankind  have  multiplied  the  varieties  unnecessarily,  and 
have  imagined  distinctions  among  things,  where  there  were 
only  distinctions  in  the  manner  of  naming  them.  But  we  are 
not  entitled  to  assume  this  in  the  commencement.  We  must 
begin  by  recognising  the  distinctions  made  by  ordinary  lan- 
guage. If  some  of  these  appear,  on  a  close  examination,  not 
to  be  fundamental,  the  enumeration  of  the  different  kinds  of 
realities  may  be  abridged  accordingly.  But  to  impose  upon 
the  facts  in  the  first  instance  the  yoke  of  a  theory,  while 
the  grounds  of  the  theory  are  reserved  for  discussion  in  a  sub- 
sequent stage^  is  not  a  course  which  a  logician  can  reasonably 
adopt. 
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§  1.  "A  name/'  says  Hobbes,*  "is  a  word  taken  at 
pleasure  to  serve  for  a  mark  which  may  raise  in  our  mind  a 
thought  like  to  some  thought  we  had  before^  and  which  being 
pronounced  to  others^  may  be  to  them  a  sign  of  what  thought 
the  speaker  hadf  before  in  his  mind.**  This  simple  definition 
of  a  name^  as  a  word  (or  set  of  words)  serving  the  double 
purpose  of  a  mark  to  recall  to  ourselves  the  likeness  of  a 
former  thought^  and  a  sign  to  make  it  known  to  others, 
appears  unexceptionable.  Names,  indeed,  do  much  more  than 
this;  but  whatever  else  they  do,  grows  out  of,  and  is  the 
result  of  this  :  as  will  appear  in  its  proper  place. 

Are  names  more  properly  said  to  be  the  names  of  things, 
or  of  our  ideas  of  things  ?  The  first  is  the  expression  in  com- 
mon use ;  the  last  is  that  of  some  metaphysicians,  who  con- 
ceived that  in  adopting  it  they  were  introducing  a  highly 
important  distinction.  The  eminent  thinker,  just  quoted, 
seems  to  countenance  the  latter  opinion.  "  But  seeing,*'  he 
continues,  ''names  ordered  in  speech  (as  is  defined)  are 
signs  of  our  conceptions,  it  is  manifest  they  are  not  signs  of 
the  things  themselves ;  for  that  the  sound  of  this  word  stone 
should  be  the  sign  of  a  stone,  cannot  be  understood  in  any 
sense  but  this,  that  he  that  hears  it  collects  that  he  that  pro- 
nounces it  thinks  of  a  stone.** 

If  it  be  merely  meant  that  the  conception  alone,  and  not 
the  thing  itself,  is  recalled  by  the  name,  or  imparted  to  the 
hearer,  this  of  course  cannot  be  denied.  Nevertheless,  there 
seems  good  reason  for  adhering  to  the  common  usage,  and 

*  CompuUUum  or  Logic,  ohap.  iL 

t  In  the  original,  " had,  or  had  not"    These  laat  words,  as  involviog  a 
lubUetj  foreign  to  our  present  purpose,  I  have  forborne  to  quote. 
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calling  the  word  svn  the  name  of  the  sun^  and  not  the  name 
of  our  idea  of  the  sun.  For  names  are  not  intended  only  to 
make  the  hearer  conceive  what  we  conceive,  but  also  to  in- 
form him  what  we  believe.  Now,  when  I  use  a  name  for  the 
purpose  of  expressing  a  belief,  it  is  a  belief  concerning  the 
thing  itself,  not  concerning  my  idea  of  it.  When  I  say,  "  the 
sun  is  the  cause  of  day,''  I  do  not  mean  that  my  idea  of  the 
sun  causes  or  excites  in  me  the  idea  of  day;  or  in  other 
words,  that  thinking  of  the  sun  makes  me  think  of  day.  I 
mean,  that  a  certain  physical  fact,  which  is  called  the  sun's 
presence  (and  which,  in  the  ultimate  analysis,  resolves  itself 
into  sensations,  not  ideas)  causes  another  physical  fact,  which 
is  called  day.  It  seems  proper  to  consider  a  word  as  the 
name  of  that  which  we  intend  to  be  understood  by  it  when 
we  use  it;  of  that  which  any  fact  that  we  assert  of  it  is 
to  be  understood  of;  that,  in  short,  concerning  which,  when 
we  employ  the  word,  we  intend  to  give  information.  Names, 
therefore,  shall  always  be  spoken  of  in  this  work  as  the  names 
of  things  themselves,  and  not  merely  of  our  ideas  of  things. 

But  the  question  now  arises,  of  what  things?  and  to 
answer  this  it  is  necessary  to  take  into  consideration  the 
different  kinds  of  names. 

§  2.  It  is  usual,  before  examining  the  various  classes  into 
which  names  are  commonly  divided,  to  begin  by  distinguishing 
from  names  of  every  description,  those  words  which  are  not 
names,  but  only  parts  of  names.  Among  such  are  reckoned 
particles,  as  of,  to,  truly,  often ;  the  inflected  cases  of  nouns 
substantive,  as  me^  him,  Jokn^s ;  and  even  adjectives,  as  large, 
heavy.  These  words  do  not  express  things  of  which  anything 
can  be  affirmed  or  denied.  We  cannot  say.  Heavy  fell,  or  A 
heavy  fell ;  Truly,  or  A  truly,  was  asserted ;  Of,  or  An  of,  was 
in  the  room.  Unless,  indeed,  we  are  speaking  of  the  mere 
words  themselves,  as  when  we  say.  Truly  is  an  English  word, 
or.  Heavy  is  an  adjective.  In  that  case  they  are  complete 
names,  viz.  names  of  those  particular  sounds,'  or  of  those 
particular  collections  of  written  characters.  This  emplojrment 
of  a  word  to  denote  the  mere  letters  and  syllables  of  which  it 
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is  composed^  was  termed  by  the  schoolmen  the  auppo^itio 
materialU  of  the  word.  In  any  other  sense  we  cannot  intro- 
duce one  of  these  words  into  the  subject  of  a  proposition^ 
unless  in  combination  with  other  words ;  as^  A  heavy  bod^ 
fell^  A  tmly  important /act  was  asserted^  A  member  o(  parlia- 
wunt  was  in  the  room. 

An  adjective,  however,  is  capable  of  standing  by  itself  as 
the  predicate  of  a  proposition;  as  when  we  say.  Snow  is 
white ;  and  occasionally  even  as  the  subject,  for  we  may  say. 
White  is  an  agreeable  colour.  The  adjective  is  ofben  said  to 
be  so  used  by  a  grammatical  ellipsis :  Snow  is  white,  instead 
of  Snow  is  a  white  object;  White  is  an  agreeable  colour, 
instead  of,  A  white  colour,  or.  The  colour  white,  is  agreeable. 
The  Greeks  and  Romans  were  allowed,  by  the  rules  of 
their  language,  to  employ  this  ellipsis  universally  in  the  sub- 
ject as  well  as  in  the  predicate  of  a  proposition.  In  English 
this  cannot,  generally  speaking,  be  done.  We  may  say.  The 
earth  is  round ;  but  we  cannot  say.  Round  is  easily  moved ;  we 
must  say,  A  round  object.  This  distinction,  however,  is  rather 
grammatical  than  logical.  Since  there  is  no  difference  of 
meaning  between  round,  and  a  round  object,  it  is  only  custom 
which  prescribes  that  on  any  given  occasion  one  shall  be  used, 
and  not  the  other.  We  shall,  therefore,  without  scruple,  speak 
of  adjectives  as  names,  whether  in  their  own  right,  or  as 
representative  of  the  more  circuitous  forms  of  expression  above 
exemplified.  The  other  classes  of  subsidiary  words  have  no 
title  whatever  to  be  considered  as  names.  An  adverb,  or  an 
accusative  case,  cannot  under  any  circumstances  (except  when 
their  mere  letters  and  syllables  are  spoken  of)  figure  as  one  of 
the  terms  of  a  proposition. 

Words  which  are  not  capable  of  being  used  as  names,  but 
only  as  parts  of  names,  were  called  by  some  of  the  schoolmen 
Syncategorematic  terms:  from  avv,  with,  and  xariiyoplai,  to pre- 
cate,  because  it  was  only  toith  some  other  word  that  they  could 
be  predicated.  A  word  which  could  be  used  either  as  the 
subject  or  predicate  of  a  proposition  without  being  accom- 
panied by  any  other  word,  was  termed  by  the  same  authori- 
ties a  Categorematic  term.     A  combination  of  one  or  more 
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Categorematic,  and  one  or  more  Syncategorematic  words,  as, 
A  heavy  body,  or  A  court  of  justice,  they  sometimes  called  a 
mixed  term;  but  this  seems  a  needless  multiplication  of 
technical  expressions.  A  mixed  term  is,  in  the  only  useful 
sense  of  the  word,  Categorematic.  It  belongs  to  the  class  of 
what  have  been  called  many-worded  names. 

For,  as  one  word  is  frequently  not  a  name,  but  only  part 
of  a  name,  so  a  number  of  words  often  compose  one  single 
name,  and  no  more.  These  words,  ''the  place  which  the 
wisdom  or  policy  of  antiquity  had  destined  for  the  residence 
of  the  Abyssinian  princes,*'  form  in  the  estimation  of  the 
logician  only  one  name;  one  Categorematic  term.  A  mode 
of  determining  whether  any  set  of  words  makes  only  one 
name,  or  more  than  one,  is  by  predicating  something  of  it, 
and  observing  whether,  by  this  predication,  we  make  only  one 
assertion  or  several.  Thus,  when  we  say,  John  Nokes,  who 
was  the  mayor  of  the  town,  died  yesterday — by  this  predica- 
tion we  make  but  one  assertion;  whence  it  appears  that 
''  John  Nokes,  who  was  the  mayor  of  the  town,*'  is  no  more 
than  one  name.  It  is  true  that  in  this  proposition,  besides 
the  assertion  that  John  Nokes  died  yesterday,  there  is  included 
another  assertion,  namely,  that  John  Nokes  was  mayor  of  the 
town.  But  this  last  assertion  was  already  made  :  we  did  not 
make  it  by  adding  the  predicate,  "  died  yesterday.*'  Suppose, 
however,  that  the  words  had  been,  John  Nokes  and  the  mayor 
of  the  town,  they  would  have  formed  two  names  instead  of 
one.  For  when  we  say,  John  Nokes  and  the  mayor  of  the 
town  died  yesterday,  we  make  two  assertions ;  one,  that  John 
Nokes  died  yesterday ;  the  other,  that  the  mayor  of  the  town 
died  yesterday. 

It  being  needless  to  illustrate  at  any  greater  length  the 
subject  of  many- worded  names,  we  proceed  to  the  distinctions 
which  have  been  established  among  names,  not  according  to 
the  words  they  are  composed  of,  but  according  to  their 
signification. 

§  S.     All  names  are  names  of  something,  real  or  imagi- 
nary; but  all  things  have  not  names  appropriated  to  them 
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individuallj.  For  some  individual  objects  we  require^  and  con- 
sequently have^  separate  distinguishing  names ;  there  is  a 
name  for  eveiy  person,  and  for  eveiy  remarkable  place.  Other 
objects,  of  which  we  have  not  occasion  to  speak  so  frequently^ 
we  do  not  designate  by  a  name  of  their  own ;  but  when  the 
necessity  arises  for  naming  them,  we  do  so  by  putting  toge- 
ther several  words,  each  of  which,  by  itself,  might  be  and  is 
used  for  an  indefinite  number  of  other  objects;  as  when  I 
say,  tAis  stone:  "this"  and  "stone"  being,  each  of  them, 
names  that  may  be  used  of  many  other  objects  besides  the 
particular  one  meant,  although  the  only  object  of  which  they 
can  both  be  used  at  the  given  moment,  consistently  with  their 
signification,  may  be  the  one  of  which  I  wish  to  speak. 

Were  this  the  sole  purpose  for  which  names,  that  are  com- 
mon to  more  things  than  one,  could  be  employed;  if  they 
only  served,  by  mutually  limiting  each  other,  to  afford  a  desig- 
nation for  such  individual  objects  as  have  no  names  of  their 
own ;  they  could  only  be  ranked  among  contrivances  for  econo- 
mizing the  use  of  language.  But  it  is  evident  that  this  is  not 
their  sole  function.  It  is  by  their  means  that  we  are  enabled 
to  assert  general  propositions ;  to  affirm  or  deny  any  predicate 
of  an  indefinite  number  of  things  at  once.  The  distinction, 
therefore,  between  general  names,  and  individual  or  singular 
names,  is  fundamental ;  and  may  be  considered  as  the  first 
grand  division  of  names. 

A  general  name  is  familiarly  defined,  a  name  which  is 
capable  of  being  truly  affirmed,  in  the  same  sense,  of  each  of 
an  indefinite  number  of  things.  An  individual  or  singular 
name  is  a  name  which  is  only  capable  of  being  truly  affirmed, 
in  the  same  sense,  of  one  thing. 

Thus,  man  is  capable  of  being  truly  affirmed  of  John, 
George,  Mary,  and  other  persons  without  assignable  limit; 
and  it  is  affirmed  of  all  of  them  in  the  same  sense ;  for  the 
word  man  expresses  certain  qualities,  and  when  we  predicate 
it  of  those  persons,  we  assert  that  they  all  possess  those  quali- 
ties. But  JoAn  IB  only  capable  of  being  truly  affirmed  of  one 
single  person,  at  least  in  the  same  sense.  For  though  there 
are  many  persons  who  bear  that  name,  it  is  not  conferred  upon 


28  NAMES    AND   PROPOSITIONS. 

them  to  indicate  any  qualities^  or  anything  which  belongs  to 
them  in  common ;  and  cannot  be  said  to  be  affirmed  of  them 
in  any  sense  at  all,  consequently  not  in  the  same  sense.  ''  The 
king  who  succeeded  William  the  Conqueror,^'  is  also  an  indi- 
vidual name.  For,  that  there  cannot  be  more  than  one  person 
of  whom  it  can  be  truly  affirmed,  is  implied  in  the  meaning  of 
the  words.  Even  "  the  king/'  when  the  occasion  or  the  context 
defines  the  individual  of  whom  it  is  to  be  understood,  may 
justly  be  regarded  as  an  individual  name. 

It  is  not  unusual,  by  way  of  explaining  what  is  meant  by 
a  general  name,  to  say  that  it  is  the  name  of  a  class.  But 
this,  though  a  convenient  mode  of  expression  for  some  pur- 
poses, is  objectionable  as  a  definition,  since  it  explains  the 
clearer  of  two  things  by  the  more  obscure.  It  would  be  more 
logical  to  reverse  the  proposition,  and  turn  it  into  a  definition 
of  the  word  class:  " K  class  is  the  indefinite  multitude  of 
individuals  denoted  by  a  general  name.'' 

It  is  necessary  to  distinguish  general  from  collective  names. 
A  general  name  is  one  which  can  be  predicated  of  each  indi- 
vidual of  a  multitude ;  a  collective  name  cannot  be  predicated 
of  each  separately,  but  only  of  all  taken  together.  "  The  76th 
regiment  of  foot  in  the  British  army,"  which  is  a  collective 
name,  is  not  a  general  but  an  individual  name ;  for  though  it 
can  be  predicated  of  a  multitude  of  individual  soldiers  taken 
jointly,  it  cannot  be  predicated  of  them  severally.  We  may 
say,  Jones  is  a  soldier,  and  Thompson  is  a  soldier,  and  Smith 
is  a  soldier,  but  we  cannot  say,  Jones  is  the  76th  regiment, 
and  Thompson  is  the  76th  regiment,  and  Smith  is  the  76th 
regiment.  We  can  only  say,  Jones,  and  Thompson,  and 
Smith,  and  Brown,  and  so  forth  (enumerating  all  the  soldiers), 
are  the  76th  regiment. 

''The  76th  regiment"  is  a  collective  name,  but  not  a 
general  one :  ''  a  regiment"  is  both  a  collective  and  a  general 
name.  General  with  respect  to  all  individual  regiments,  of 
each  of  which  separately  it  can  be  affirmed ;  collective  with 
respect  to  the  individual  soldiers,  of  whom  any  regiment  is 
composed. 


NAMB8.  29 

§  4.  The  second  general  division  of  names  is  into  con^ 
Crete  and  abstract.  A  concrete  name  is  a  name  which  stands 
for  a  thing ;  an  abstract  name  is  a  name  which  stands  for  an 
attribute  of  a  thing.  Thus,  Jokn^  the  sea,  this  table,  are  names 
of  things.  White,  also,  is  a  name  of  a  thing,  or  rather  of 
things.  Whiteness,  again,  is  the  name  of  a  quality  or  attri- 
bate  of  those  things.  Man  is  a  name  of  many  things; 
hunumity  is  a  name  of  an  attribute  of  those  things.  Old 
is  a  name  of  things;  old  a^e  is  a  name  of  one  of  their 
attributes. 

I  have  used  the  words  concrete  and  abstract  in  the  sense 
annexed  to  them  by  the  schoolmen,  who,  notwithstanding  the 
imperfections  of  their  philosophy,  were  unrivalled  in  the  con- 
struction of  technical  language,  and  whose  definitions,  in  logic 
at  least,  though  they  never  went  more  than  a  little  way  into 
ihe  subject,  have  seldom,  I  think,  been  altered  but  to  be 
spoiled.  A  practice,  however,  has  grown  up  in  more  modem 
times,  which,  if  not  introduced  by  Locke,  has  gained  currency 
chiefly  from  his  example,  of  applying  the  expression  ''  abstract 
name''  to  all  names  which  are  the  result  of  abstraction  or 
generalization,  and  consequently  to  all  general  names,  instead 
of  confining  it  to  the  names  of  attributes.  The  metaphysicians 
of  the  Condillac  school, — whose  admiration  of  Locke,  passing 
over  the  profoundest  speculations  of  that  truly  original  genius, 
usually  fastens  with  peculiar  eagerness  upon  his  weakest 
points, — have  gone  on  imitating  him  in  this  abuse  of  language, 
until  there  is  now  some  difficulty  in  restoring  the  word  to  its 
original  signification.  A  more  wanton  alteration  in  the  mean- 
ing of  a  word  is  rarely  to  be  met  with ;  f6r  the  expression 
general  name,  the  exact  equivalent  of  which  exists  in  all  lan- 
guages I  am  acquainted  with,  was  already  available  for  the 
purpose  to  which  abstract  has  been  misappropriated,  while  the 
misappropriation  leaves  that  important  class  of  words,  the 
names  of  attributes,  without  any  compact  distinctive  appella- 
tion. The  old  acceptation,  however,  has  not  gone  so  com- 
pletely out  of  use,  as  to  deprive  those  who  still  adhere  to  it  of 
all  chance  of  being  understood,  fiy  abstract,  then,  I  shall 
always  mean  the  opposite  of  concrete :  by  an  abstract  name. 
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the  name  of  an  attribnte ;  by  a  concrete  name^  the  name  of  an 
object. 

Do  abstract  names  belong  to  the  class  of  general^  or  to 
that  of  singular  names  ?  Some  of  them  are  certainly  general. 
I  mean  those  which  are  names  not  of  one  single  and  definite 
attribute,  but  of  a  class  of  attributes.  Such  is  the  word  colour, 
which  is  a  name  common  to  whiteness,  redness,  &:c.  Such  is 
even  the  word  whiteness,  in  respect  of  the  different  shades  of 
whiteness  to  which  it  is  applied  in  common ;  the  word  magni- 
tude, in  respect  of  the  various  degrees  of  magnitude  and  the 
various  dimensions  of  space ;  the  word  weight,  in  respect  of 
the  various  degrees  of  weight.  Such  also  is  the  word  attribnte 
itself,  the  common  name  of  all  particular  attributes.  But 
when  only  one  attribute,  neither  variable  in  degree  nor  in 
kind,  is  designated  by  the  name ;  as  visibleness ;  tangibleness ; 
equality ;  squareness ;  milkwhiteness ;  then  the  name  can 
hardly  be  considered  general ;  for  though  it  denotes  an  attri- 
bute of  many  different  objects,  the  attribute  itself  is  always 
conceived  as  one,  not  many.*  To  avoid  needless  logomachies, 
the  best  course  would  probably  be  to  consider  these  names  as 
neither  general  nor  individual,  but  to  place  them  in  a  class 
apart. 

It  may  be  objected  to  our  definition  of  an  abstract  name, 
that  not  only  the  names  which  we  have  called  abstract,  but 
adjectives,  which  we  have  placed  in  the  concrete  class,  are 
names  of  attributes ;  that  white,  for  example,  is  as  much  the 
name  of  the  colour,  as  whiteness  is.  But  (as  before  remarked) 
a  word  ought  to  be  considered  as  the  name  of  that  which  we 
intend  to  be  understood  by  it  when  we  put  it  to  its  principal 
use,  that  is,  when  we  employ  it  in  predication.  When  we 
say  snow  is  white,  milk  is  white,  linen  is  white,  we  do  not 
mean  it  to  be  understood  that  snow,  or  linen,  or  milk,  is  a 
colour.  We  mean  that  they  are  things  having  the  colour.  The 
reverse  is  the  case  with  the  word  whiteness ;  what  we  affirm 
to  be  whiteness  is  not  snow,  but  the  colour  of  snow.  White- 
ness, therefore,  is  the  name  of  the  colour  exclusively :  white  is 


*  Vide  infia^  note  at  the  end  of  §  3,  book  ii.  oh.  iL 
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a  name  of  all  things  whatever  having  the  colour ;  a  name^  not 
of  the  quality  whiteness^  but  of  every  white  object.  It  is  true, 
this  name  was  given  to  all  those  various  objects  on  account  of 
the  quality ;  and  we  may  therefore  say,  without  impropriety, 
that  the  quality  forms  part  of  its  signification ;  but  a  name 
can  only  be  said  to  stand  for,  or  to  be  a  name  of,  the  things  of 
which  it  can  be  predicated.  We  shall  presently  see  that  all 
names  which  can  be  said  to  have  any  signification,  all  names 
by  applying  which  to  an  Individ  u&l  we  give  any  information 
respecting  that  individual,  may  be  said  to  imply  an  attribute 
of  some  sort ;  but  they  are  not  names  of  the  attribute ;  it  has 
its  own  proper  abstract  name. 

§  5.  This  leads  to  the  consideration  of  a  third  great 
division  of  names,  into  connotative  and  non-connotative,  the 
latter  sometimes,  but  improperly,  called  absolute.  This  is  one 
of  the  most  important  distinctions  which  we  shall  have  occa- 
sion to  point  out,  and  one  of  those  which  go  deepest  into  the 
nature  of  language. 

A  non-connotative  term  is  one  which  signifies  a  subject 
only,  or  an  attribute  only.  A  connotative  term  is  one  which 
denotes  a  subject,  and  implies  an  attribute.  By  a  subject  is 
here  meant  anything  which  possesses  attributes.  Thus  John, 
or  London,  or  England,  are  names  which  signify  a  subject 
only.  Whiteness,  length,  virtue,  signify  an  attribute  only. 
None  of  these  names,  therefore,  are  connotative.  But  white, 
long,  virtuous,  are  connotative.  The  word  white,  denotes  all 
white  things,  as  snow,  paper,  the  foam  of  the  sea,  &c.,  and 
implies,  or  as  it  was  termed  by  the  schoolmen,  connotes,*  the 
attribute  whiteness.  The  word  white  is  not  predicated  of  the 
attribute,  but  of  the  subjects,  snow,  &c. ;  but  when  we  predi- 
cate it  of  them,  we  imply,  or  connote,  that  the  attribute 
whiteness  belongs  to  them.  The  same  may  be  said  of  the 
other  words  above  cited.  Virtuous,  for  example,  is  the  name 
of  a  class,  which  includes  Socrates,  Howard,  the  man  of  Boss, 

*  Notare,  to  mark  ;  connotare^  to  mark  dUmg  with  j  to  mark  one  thing  with 
or  m  addition  to  another. 
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and  an  undefined  number  of  other  individuals^  past^  present, 
and  to  come.  These  individuals^  collectively  and  severally,  can 
alone  be  said  with  propriety  to  be  denoted  by  the  word :  of 
them  alone  can  it  properly  be  said  to  be  a  name.  But  it  is  a 
name  applied  to  all  of  them  in  consequence  of  an  attribute 
which  they  are  supposed  to  possess  in  common,  the  attribute 
which  has  received  the  name  of  virtue.  It  is  applied  to  all 
beings  that  are  considered  to  possess  this  attribute;  and  to 
none  which  are  not  so  considered. 

All  concrete  general  names  are  connotative.  The  word  man, 
for  example,  denotes  Peter,  Jane,  John,  and  an  indefinite 
number  of  other  individuals,  of  whom,  taken  as  a  class,  it  is 
the  name.  But  it  is  applied  to  them,  because  they  possess, 
and  to  signify  that  they  possess,  certain  attributes.  Thq^e 
seem  to  be,  corporeity,  animal  life,  rationality,  and  a  certain 
external  form,  which  for  distinction  we  call  the  human.  Every 
existing  thing,  which  possessed  all  these  attributes,  would  be 
called  a  man ;  and  anything  which  possessed  none  of  them,  or 
only  one,  or  two,  or  even  three  of  them  without  the  fourth, 
would  not  be  so  called.  For  example,  if  in  the  interior  of 
Africa  there  were  to  be  discovered  a  race  of  animals  possessing 
reason  equal  to  that  of  human  beings,  but  with  the  form  of 
an  elephant,  they  would  not  be  called  men.  Swift's  Houyhn- 
hums  were  not  so  called.  Or  if  such  newly-discovered  beings 
possessed  the  form  of  man  without  any  vestige  of  reason,  it  is 
probable  that  some  other  name  than  that  of  man  would  be 
found  for  them.  How  it  happens  that  there  can  be  any  doubt 
about  the  matter,  will  appear  hereafter.  The  word  man, 
therefore,  signifies  all  these  attributes,  and  all  subjects  which 
possess  these  attributes.  But  it  can  be  predicated  only  of  the 
subjects.  What  we  call  men,  are  the  subjects,  the  individual 
Stiles  and  Nokes ;  not  the  qualities  by  which  their  humanity 
is  constituted.  The  name,  therefore,  is  said  to  signify  the 
subjects  directly,  the  attributes  mdirectly ;  it  denotes  the 
subjects,  and  implies,  or  involves,  or  indicates,  or  as  we  shall 
say  henceforth,  connotes,  the  attributes.  It  is  a  connotative 
name. 

Connotative  names  have  hence  been  also  called  denominative. 
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because  the  subject  which  they  denote  is  denominated  by^  or 
receives  a  name  from^  the  attribute  which  they  connote.  Snow^ 
lod  other  objects^  receive  the  name  white^  because  they  possess 
the  attribute  which  is  called  whiteness;  Peter^  James^  and 
others  receive  the  name  man^  because  they  possess  the  attri- 
butes which  are  considered  to  constitute  humanity.  The 
attribate^  or  attributes^  may  therefore  be  said  to  denominate 
those  objects^  or  to  give  them  a  common  name.* 

It  has  been  seen  that  all  concrete  general  names  are  conno- 
iative.  Even  abstract  names^  though  the  names  only  of  attri- 
butes^ may  in  some  instances  be  justly  considered  as  connota- 
tive ;  for  attributes  themselves  may  have  attributes  ascribed  to 
them ;  and  a  word  which  denotes  attributes  may  connote  an 
attribute  of  those  attributes.  Of  this  description,  for  example, 
18  such  a  word  as  fault;  equivalent  to  had  or  hurtful  quality. 
This  word  is  a  name  common  to  many  attributes,  and  connotes 
hnrtfalness,  an  attribute  of  those  various  attributes.  When, 
for  example,  we  say  that  slowness,  in  a  horse,  is  a  fault,  we 
do  not  mean  that  the  slow  movement,  the  actual  change  of 
place  of  the  slow  horse,  is  a  bad  thing,  but  that  the  property 
or  peculiarity  of  the  horse,  from  which  it  derives  that  name, 
the  quality  of  being  a  slow  mover,  is  an  undesirable  peculiarity. 

In  regard  to  those  concrete  names  which  are  not  general 
bat  individual,  a  distinction  must  be  made. 

Proper  names  are  not  connotative :  they  denote  the  indi- 
viduals who  are  called  by  them;  but  they  do  not  indicate  or 
imply  any  attributes  as  belonging  to  those  individuals.  When 
we  name  a  child  by  the  name  Paul,  or  a  dog  by  the  name 
Cesar,  these  names  are  simply  marks  used  to  enable  those 
individuals  to  be  made  subjects  of  discourse.  It  may  be  said, 
bdeed,  that  we  must  have  had  some  reason  for  giving  them 


*  Arehbisbop  Whatelj,  who  in  the  more  recent  edition!  of  his  ElemetU$  of 
hM  Ai<ied  in  reTiring  the  important  distinction  treated  of  in  the  text, 
propoeee  the  term  "Attributive*'  ae  a  lubetitnte  for  " Connotative, "  (p.  22, 
9th  ed.)  Tikb  ezpresion  ii,  in  itaelf,  appropriate  ;  bat  ae  it  baa  not  the  adyan- 
tage  of  being  connected  with  any  Terb,  of  eo  markedly  distinctiTe  a  character 
•■  **  to  connote/'  it  is  not^  I  think,  fitted  to  inpply  the  place  of  the  word  Con- 
BOtaftiTe  in  eckntific  nae. 
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those  names  rather  than  any  others :  and  this  is  true ;  bnt 
the  name,  once  given,  is  independent  of  the  reason.  A  man 
may  have  been  named  John,  because  that  was  the  name  of  his 
father ;  a  town  may  have  been  named  Dartmouth^  because  it 
is  situated  at  the  mouth  of  the  Dart.  But  it  is  no  part  of  the 
signification  of  the  word  John,  that  the  fiither  of  the  person  so 
called  bore  the  same  name ;  nor  even  of  the  word  Dartmouthj 
to  be  situated  at  the  mouth  of  the  Dart.  If  sand  should  choke 
up  the  mouth  of  the  river,  or  an  earthquake  change  its  course, 
and  remove  it  to  a  distance  from  the  town,  the  name  of  the 
town  would  not  necessarily  be  changed.  That  fact,  therefore, 
can  form  no  part  of  the  signification  of  the  word ;  for  other- 
wise, when  the  fact  confessedly  ceased  to  be  true,  no  one  would 
any  longer  think  of  applying  the  name.  Proper  names  are 
attached  to  the  objects  themselves,  and  are  not  dependent  on 
the  continuance  of  any  attribute  of  the  object. 

But  there  is  another  kind  of  names,  which,  although  they 
are  individual  names,  that  is,  predicable  only  of  one  object, 
are  really  connotative.  For,  although  we  may  give  to  an 
individual  a  name  utterly  unmeaning,  which  we  call  a  proper 
name,— a  word  which  answers  the  purpose  of  showing  what 
thing  it  is  we  aref  talking  about,  but  not  of  telling  anytiiing 
about  it ;  yet  a  name  peculiar  to  an  individual  is  not  neces- 
sarily of  this  description.  It  may  be  significant  of  some 
attribute,  or  some  union  of  attributes,  which,  being  possessed 
by  no  object  but  one,  determines  the  name  exclusively  to  that 
individual.  "  The  sun''  is  a  name  of  this  description ;  ^'  God,'' 
when  used  by  a  monotheist,  is  another.  These,  however,  are 
scarcely  examples  of  what  we  are  now  attempting  to  illus- 
trate, being,  in  strictness  of  language,  general,  not  individual 
names :  for,  however  they  may  be  in  fact  predicable  only  of 
one  object,  there  is  nothing  in  the  meaning  of  the  words 
themselves  which  implies  this :  and,  accordingly,  when  we 
are  imagining  and  not  affirming,  we  may  speak  of  many  suns; 
and  the  majority  of  mankind  have  believed,  and  still  believe, 
that  there  are  many  gods.  But  it  is  easy  to  produce  wonts 
which  are  real  instances  of  connotative  individual  names.  It 
may  be  part  of  the  meaning  of  the  connotative  name  itself. 
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tliat  there  can  exist  but  one  individual  possessing  the  attribute 
which  it  connotes^  as^  for  instance^  "  the  only  son  of  John 
Stfltt-w  *'the^r*/  emperor  of  Rome."     Or  the  attribute 
eonnoted  maj  be  a  connexion  with  some  determinate  event, 
and  the  connexion  may  be  of  such  a  kind  as  only  one  individual 
ooold  have ;  or  may  at  least  be  such  as  only  one  individual 
aetnally  had ;  and  this  may  be  implied  in  the  form  of  the 
eqxression.    "The  father  of  Socrates"  is  an  example  of  the 
one  kind  (since  Socrates  could  not  have  had  two  fathers) ; 
"the  author  of  the  Iliad,"  "  the  murderer  of  Henri  Quatre," 
of  the  second.      For,  though  it  is   conceivable  that  more 
persons  than  one  might  have  participated  in  the  authorship  of 
the  Iliad,  or  in  the  murder  of  Henri  Quatre,  the  employment 
of  the  article  He  implies  that,  in  £act,  this  was  not  the  case. 
What  is  here  done  by  the  word  tke,  is  done  in  other  cases  by 
the  context :  thus,  '^  Cssar's  army"  is  an  individual  name,  if 
it  xppenrB  from  the  context  that  the  army  meant  is  that  which 
Cesar  commanded  in  a  particular  battle.     The  still   more 
general  expressions,  ''the  Roman  army,"  or  ''the  Christian 
army,"  may  be  individualized  in  a  similar  manner.    Another 
ease  of  frequent  occurrence  has  already  been  noticed ;  it  ia  the 
lidlowing.    The  name,  being  a  many- worded  one,  may  consist, 
in  the  first  place,  of  a  general  name,  capable  therefore  in  itself 
of  being  affirmed  of  more  things  than  one,  but  which  is,  in  the 
second  place,  so  limited  by  other  words  joined  with  it,  that  the 
entire  expression  can  only  be  predicated  of  one  object,  consis* 
tently  with  the  meaning  of  the  general  term.    This  is  exem- 
plified in  such  an  instance  as  the  following:  "the  present 
prime  minister  of  England."     Prime  Minister  of  England  is  a 
general  name ;  the  attributes  which  it  connotes  may  be  pos- 
sessed  by  an   indefinite  number  of  persons :  in   successioh 
however,  not  simultaneously ;  since  the  meaning  of  the  word 
itself  imports   (among  other  things)  that  there  can  be  only 
one  such  person  at  a  time.     This  being  the  case,  and  the 
application  of  the  name  being  afterwards  limited  by  the  article 
and  the  word  present,  to   such  individuals   as   possess  the 
attributes  at  one  indivisible  point  of  time,  it  becomes  applicable 
only  to  one  individual.    And  as  this  appears  from  the  mean-* 
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ing  of  the  Dame,  without  any  extrinsic  proofs  it  is  strictly  an 
individual  name. 

From  the  preceding  observations  it  will  easily  be  collected^ 
that  whenever  the  names  given  to  objects  convey  any  in- 
formation^ that  is^  whenever  they  have  properly  any  meaning, 
the  meaning  resides  not  in  what  they  denote,  but  in  what  they 
connote.  The  only  names  of  objects  which  connote  nothing 
Bxe proper  names;  and  these  have^  strictly  speaking,  no  signi* 
fication.''^ 

If,  like  the  robber  in  the  Arabian  Kights,  we  make  a  mark 
with  chalk  on  a  house  to  enable  us  to  know  it  again,  the  mark 
has  a  purpose,  but  it  has  not  properly  any  meaning.  The 
chalk  does  not  declare  anything  about  the  house ;  it  does  not 
mean.  This  is  such  a  person's  house,  or  This  is  a  house  which 
contains  booty.  The  object  of  making  the  mark  is  menely  dis- 
tinction. I  say  to  myself.  All  these  houses  are  so  nearly  alike 
that  if  I  lose  sight  of  them  I  shall  not  again  be  able  to  dis- 
tinguish that  which  I  am  now  looking  at,  from  any  of  the 
others ;  I  must  therefore  contrive  to  make  the  appearance  of 
this  one  house  unlike  that  of  the  others,  that  I  may  hereafter 
know,  when  I  see  the  mark — not  indeed  any  attribute  of  the 
hoQse — ^but  simply  that  it  is  the  same  house  which  I  am  now 
looking  at.  Morgiana  chalked  all  the  other  houses  in  a  similar 
manner,  and  defeated  the  scheme :  how  ?  simply  by  obliterating 
the  difference  of  appearance  between  that  house  and  the  others* 
The  chalk  was  still  there,  but  it  no  longer  served  the  purpose 
of  a  distinctive  mark. 

When  we  impose  a  proper  name,  we  perform  an  operation 


*  A  writer  who  entitles  his  book  PhUatophy;  or,  the  Science  of  Tndh^ 
chitrges  me  in  his  very  first  page  (referring  at  the  foot  of  it  to  this  passage) 
with  asserting  that  general  names  have  properly  no  ngnification.  And  he 
repeats  this  statement  many  times  in  the  oourse  of  his  Tolarne,  with  oommentS| 
not  at  aU  flattering,  thereon.  It  is  well  to  be  now  and  then  reminded  to  how 
great  a  length  perverse  misquotation  (for,  strange  as  it  appears,  I  do  not  befie?« 
that  the  writer  ui  dishonest)  can  sometimes  go.  It  is  a  warning  to  readers, 
when  they  see  an  author  accused,  with  Tolume  and  page  referred  to,  and  the 
apparent  guarantee  of  inverted  commas,  of  maintaining  something  more  than 
commonly  absurd,  not  to  give  implicit  credence  to  the  assertion  without  veri- 
fying the  reference. 
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in  some  deg^ree  analogous  to  what  the  robber  intended  in  chalk- 
ing; the  house.     We  pat  a  mark,  not  indeed  upon  the  object 
itself^  bat,  so  to  speak,  apon  the  idea  of  the  object.     A  proper 
name  is  bat  an  unmeaning  mark  which  we  connect  in  our 
minds  with  the  idea  of  the  object,  in  order  that  whenever  the 
mark  meets  our  eyes  or  occurs  to  our  thoughts,  we  may  think 
of  that  individual  object.    Not  being  attached  to  the  thing 
itself,  it  does  not,  like  the  chalk,  enable  us  to  distinguish  the 
object  when  we  see  it ;  but  it  enables  us  to  distinguish  it 
when  it  is  spoken  of,  either  in  the  records  of  our  own  ex* 
perience,  or  in  the  discourse  of  others ;  to  know  that  what  we 
find  asserted  in  any  proposition  of  which  it  is  the  subject,  is 
asserted  of  the  individual  thing  with  which  we  were  previously 
acquainted. 

When  we  predicate  of  anything  its  proper  name ;  when 
we  say,  pointing  to  a  man,  this  is  Brown  or  Smith,  or  point- 
ing to  a  city,  that  it  is  York,  we  do  not,  merely  by  so  doing, 
convey  to  the  hearer  any  information  about  them,  except  that 
tho^  are  their  names.  By  enabling  him  to  identify  the  in* 
dividuals,  we  may  connect  them  with  information  previously 
possessed  by  him ;  by  saying.  This  is  York,  we  may  tell  him 
that  it  contains  the  Minster.  But  this  is  in  virtue  of  what 
he  has  previously  heard  concerning  York ;  not  by  anything 
implied  in  the  name.  It  is  otherwise  when  objects  are  spoken 
of  by  connotative  names.  When  we  say,  The  town  is  built 
of  marble,  we  give  the  hearer  what  may  be  entirely  new  in* 
formation,  and  this  merely  by  the  signification  of  the  many* 
worded  connotative  name, ''  built  of  marble.^'  Such  names 
are  not  signs  of  the  mere  objects,  invented  because  we  have 
occasion  to  think  and  speak  of  those  objects  individually; 
but  signs  which  accompany  an  attribute  :  a  kind  of  livery  in 
which  the  attribute  clothes  all  objects  Which  are  recognized  as 
possessing  it.  They  are  not  mere  marks,  but  more,  that  is  tc 
say,  significant  marks ;  and  the  connotation  is  what  constitutes 
their  significance. 

As  a  proper  name  is  said  to  be  the  name  of  the  one  indi- 
vidual which  it  is  predicated  of,  so  (as  well  from  the  importance 
of  adhering  to  analogy,  as  for  the  other  reasons  formerly 
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signed)  a  connotative  name  ought  to  be  considered  a  name  of 
all  the  varioos  indiyidaals  which  it  is  predicable  of,  or  in  other 
words  denotes,  and  not  of  what  it  connotes.  But  by  learning 
what  things  it  is  a  name  of,  we  do  not  learn  the  meaning  of 
the  name :  for  to  the  same  thing  we  may,  with  equal  propriety, 
apply  many  names,  not  equivalent  in  meaning.  Thus,  I  call 
a  certain  man  by  the  name  Sophroniscus :  I  call  him  by 
another  name,  The  father  of  Socrates.  Both  these  are  names 
of  the  same  individual,  but  their  meaning  is  altogether  dif- 
ferent ;  they  are  applied  to  that  individual  for  two  different 
purposes ;  the  one,  merely  to  distinguish  him  from  other  per- 
sons who  are  spoken  of;  the  other  to  indicate  a  fact  relating 
to  him,  the  fact  that  Socrates  was  his  son.  I  further  apply  to 
him  these  other  expressions :  a  man,  a  Greek,  an  Athenian,  a 
sculptor,  an  old  man,  an  honest  man,  a  brave  man.  All  these 
are,  or  may  be,  names  of  Sophroniscus,  not  indeed  of  him 
alone,  but  of  him  and  each  of  an  indefinite  number  of  other 
human  beings.  Each  of  these  names  is  applied  to  Sophro- 
niscus for  a  different  reason,  and  by  each  whoever  understands 
its  meaning  is  apprised  of  a  distinct  &ct  or  number  of  facts 
concerning  him  ;  but  those  who  knew  nothing  about  the  names 
except  that  they  were  applicable  to  Sophroniscus,  would  be  alto- 
gether ignorant  of  their  meaning.  It  is  even  possible  that  I 
might  know  every  single  individual  of  whom  a  given  name 
could  be  with*  truth  a£Brmed,  and  yet  could  not  be  said  to  know 
the  meaning  of  the  name.  A  child  knows  who  are  its  brothers 
and  sisters,  long  before  it  has  any  definite  conception  of  the 
nature  of  the  facts  which  are  involved  in  the  signification  of 
those  words. 

'In  some  cases  it  is  not  easy  to  decide  precisely  how  much 
a  particular  word  does  or  does  not  connote ;  that  is,  we  do  not 
exactly  know  (the  case  not  having  arisen)  what  degree  of  dif- 
ference in  the  object  would  occasion  a  difference  in  the  name. 
Thus,  it  is  clear  that  the  word  man,  besides  animal  life  and 
rationality,  connotes  also  a  certain  external  form ;  but  it  would 
be  impossible  to  say  precisely  what  form ;  that  is,  to  decide 
how  great  a  deviation  from  the  form  ordinarily  found  in  the 
beings  whom  we  are  accustomed  to  call  men,  would  suffice  in 
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a  newlj-diBOOvered  race  to  make  us  refuse  them  the  name  of 
nuui.  Rationality^  also^  being  a  quality  which  admits  of  de- 
grees, it  has  never  been  settled  what  is  the  lowest  degree  of 
that  quality  which  would  entitle  any  creature  to  be  con- 
ndered  a  human  being.  In  all  such  cases,  the  meaning  of  the 
general  name  is  so  far  unsettled  and  vague;  mankind  have  not 
come  to  any  positive  agreement  about  the  matter.  When  we 
eome  to  treat  of  Classification,  we  shall  have  occasion  to  show 
under  what  conditions  this  vagueness  may  exist  without 
piaetieal  inconvenience ;  and  cases  will  appear  in  which  the 
ends  of  language  are  better  promoted  by  it  than  by  complete 
precision ;  in  order  that,  in  natural  history  for  instance,  indi- 
viduals or  species  of  no  very  marked  character  may  be  ranged 
with  those  more  strongly  characterized  individuals  or  species 
to  which,  in  all  their  properties  taken  together,  they  bear  the 
nearest  resemblance. 

But  this  partial  uncertainty  in  the  connotation  of  names 
can  only  be  free  from  mischief  when  guarded  by  strict  precau- 
tions. One  of  the  chief  sources,  indeed,  of  lax  habits  of  thought, 
is  the  custom  of  using  connotative  terms  without  a  distinctly 
aioertained  connotation,  and  with  no  more  precise  notion  of 
their  meaning  than  can  be  loosely  collected  from  observing 
what  objects  they  are  used  to  denote.  It  is  in  this  manner  that 
we  all  acquire,  and  inevitably  so,  our  first  knowledge  of  our 
vernacular  language.  A  child  learns  the  meaning  of  the 
words  man,  or  wAi^,  by  hearing  them  applied  to  a  variety  of 
individual  objects,  and  finding  out,  by  a  process  of  generaliza- 
tion and  analysis  of  which  he  is  but  imperfectly  conscious, 
what  those  different  objects  have  in  common.  In  the  case  of 
these  two  words  the  process  is  so  easy  as  to  require  no  as- 
sistance from  culture;  the  objects  called  human  beings,  and 
the  objects  called  white,  differing  from  all  others  by  qualities 
of  a  peculiarly  definite  and  obvious  character.  But  in  many 
other  cases,  objects  bear  a  general  resemblance  to  one  another, 
which  leads  to  their  being  familiarly  classed  together  under  a 
common  name,  while,  without  more  analytic  habits  than  the 
generality  of  mankind  possess,  it  is  not  immediately  apparent 
what  are  the  particular  attributes^  upon  the  possession  of  which 
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in  common  by  them  all^  their  general  resemblance  depends. 
When  this  is  the  case^  people  use  the  name  without  any  re- 
cognized connotation,  that  is,  without  any  precise  meaning ; 
they  talk,  and  consequently  think,  vaguely,  and  remain  con- 
tented to  attach  only  the  same  degree  of  significance  to  their 
own  words,  which  a  child  three  years  old  attaches  to  the  words 
brother  and  sister.  The  child  at  least  is  seldom  puzzled  by 
the  starting  up  of  new  individuals,  on  whom  he  is  ignorant 
whether  or  not  to  confer  the  title ;  because  there  is  usually  an 
authority  close  at  hand  competent  to  solve  all  doubts.  But  a 
similar  resource  does  not  exist  in  the  generality  of  cases ;  and 
new  objects  are  continually  presenting  themselves  to  men^ 
women,  and  children,  which  they  are  called  upon  to  class  j9fO- 
prio  motu.  They,  accordingly,  do  this  on  no  other  principle 
than  that  of  superficial  similarity,  giving  to  each  new  object 
the  name  of  that  familiar  object,  the  idea  of  which  it  most 
readily  recalls,  or  which,  on  a  cursory  inspection,  it  seems  to 
them  most  to  resemble :  as  an  unknown  substance  found  in 
the  ground  will  be  called,  according  to  its  texture,  earth,  sand, 
or  a  stone.  In  this  manner,  names  creep  on  from  subject  to 
subject,  until  all  traces  of  a  common  meaning  sometimes  dis- 
appear, and  the  word  comes  to  denote  a  number  of  things  not 
only  independently  of  any  common  attribute,  but  which  have 
actually  no  attribute  in  common ;  or  none  but  what  is  shared 
by  other  things  to  which  the  name  is  capriciously  refused.** 
Even  scientific  writers  have  aided  in  this  perversion  of  general 
language  from  its  purpose ;  sometimes  because,  like  the  vulgar. 


*  It  woald  be  well  if  this  degeneracy  of  language  took  place  only  in  tbt 
hands  of  the  untaught  vulgar ;  but  Home  of  the  moet  remarkable  instanoef  are 
to  be  found  in  terms  of  art^  and  among  technically  educated  pemons,  such  aa 
English  lawyers.  PeUmy,  for  example,  is  a  law  term,  with  the  souod  of  which 
all  are  familiar ;  but  there  is  no  lawyer  who  would  undertake  to  teU  what  a 
felony  is,  otherwise  than  by  enumerating  the  Tarious  ofienoes  which  are  so 
called.  Originally  the  word  felony  had  a  meaning ;  it  denoted  all  offences^  the 
penalty  of  which  included  forfeiture  of  lands  or  goods  ;  but  subsequent  acts  oif 
parliament  have  declared  various  offences  to  be  felonies  without  enjuining  that 
penalty,  and  have  taken  away  the  penalty  from  others  which  oontinue  never- 
theless to  be  oalled  felonies,  insomuch  that  the  acts  so  called  have  now  no  pro* 
p^^rty  whatever  in  common,  save  that  of  being  unlawful  and  punishable. 
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tbejr  knew  no  better ;  and  sometimes  in  deference  to  that  aver- 
sion to  admit  new  words^  which  induces  mankind^  on  all  sub- 
jects not  considered  technical,  to  attempt  to  make  the  original 
stock  of  names  serve  with  but  little  augmentation  to  express  a 
oonstantly  increasing  number  of  objects  and  distinctions,  and, 
consequently,  to  express  them  in  a  manner  progressively  more 
iod  more  imperfect. 

To  what  a  degree  this  loose  mode  of  classing  and  denomi- 
nating objects  has  rendered  the  vocabulary  of  mental  and  moral 
philosophy  unfit  for  the  purposes  of  accurate  thinking,  is  best 
tnown  to  whoever  has  most  meditated  on  the  present  con- 
dition of  those  branches  of  knowledge.  Since,  however,  the 
introduction  of  a  new  technical  language  as  the  vehicle  of 
speculations  on  subjects  belonging  to  the  domain  of  daily  dis- 
CQSsion,  is  extremely  difficult  to  effect,  and  would  not  be  free 
from  inconvenience  even  if  effected,  the  problem  for  the  philo- 
sopher^ and  one  of  the  most  difficult  which  he  has  to  resolve,  is, 
in  retaining  the  existing  phraseology,  how  best  to  alleviate  its 
imperfections.  This  can  only  be  accomplished  by  giving  to 
every  general  concrete  name  which  there  is  frequent  occasion 
to  predicate,  a  definite  and  fixed  connotation ;  in  order  that  it 
may  be  known  what  attributes,  when  we  call  an  object  by  that 
name,  we  really  mean  to  predicate  of  the  object.  And  the 
question  of  most  nicety  is,  how  to  give  this  fixed  connotation 
to  a  name,  with  the  le^st  possible  change  in  the  objects  which 
the  name  is  habitually  employed  to  denote ;  with  the  least  pos- 
sible disarrangement,  either  by  adding  or  subtraction,  of  the 
group  of  objects  which,  in  however  imperfect  a  manner,  it 
serves  to  circumscribe  and  hold  together ;  and  with  the  least 
vitiation  of  the  truth  of  any  propositions  which  are  commonly 
received  as  true. 

This  desirable  purpose,  of  giving  a  fixed  connotation  where 
it  is  wanting,  is  the  end  aimed  at  whenever  any  one  attempts 
to  give  a  definition  of  a  general  name  already,  in  use ;  every 
definition  of  a  oonnotative  name  being  an  attempt  either 
merely  to  declare,  or  to  declare  and  analyse,  the  connotation  of 
the  name.  And  the  fact,  that  no  questions  which  have  arisen 
in  the  moral  sciences  have  been  subjects  of  keener  controversy 
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than  the  definitions  of  almost  all  the  leading  expressions^  is  a 
proof  how  great  an  extent  the  evil  to  which  we  have  adverted 
has  attained. 

Names  with  indeterminate  connotation  are  not  to  be  con- 
founded with  names  which  have  more  than  .one  connotation^ 
that  is  to  say^  ambiguous  words.  A  word  may  have  several 
meanings^  but  all  of  them  fixed  and  recognised  ones ;  as  the 
word  post,  for  example^  or  the  word  box,  the  various  senses  of 
which  it  would  be  endless  to  enumerate.  And  the  paucity  of 
existing  names^  in  comparison  with  the  demand  for  them^  may 
often  render  it  advisable  and  even  necessary  to  retain  a  name 
in  this  multiplicity  of  acceptations^  distinguishing  these  so 
clearly  as  to  prevent  their  being  confounded  with  one  another. 
Such  a  word  may  be  considered  as  two  or  more  names^  acci<* 
dentally  written  and  spoken  alike.^ 

§  6.  The  fourth  principal  division  of  names^  is  mtopoBU 
tive  and  negative.     Positive^  as  man,  tree,  good  ;  negative^  as 

*  'Before  quitting  the  subject  of  connotatiye  names,  it  is  proper  to  obsenre, 
that  the  first  writer  who,  in  our  times,  has  adopted  from  the  schoolmen  the 
word  to  connote,  Mr.  Mill,  in  his  Analytit  of  the  Phenomena  of  the  Human  Mind, 
employs  it  in  a  signification  different  from  that  in  which  it  is  here  used.  He 
uses  the  word  in  a  sense  ooextensive  with  its  etymology,  applying  it  to  ereiy 
case  in  which  a  name,  while  pointing  directly  to  one  thing,  (which  is  conse- 
quently termed  its  signification,)  includes  also  a  tacit  reference  to  some  other 
thing.  In  the  case  considered  in  the  text,  that  of  concrete  general  names,  his 
language  and  mine  are  the  converse  of  one  another.  Considering  (very  justly) 
the  signification  of  the  name  to  He  in  the  attribute,  he  speaks  of  the  word  as 
noting  the  attribute,  and  connoting  the  things  possessing  the  attribute.  And  he 
describes  abstract  names  as  being  properly  concrete  names  with  their  connota- 
tion dropped :  whereas,  in  my  view,  it  is  the  {denotation  which  would  be  said  to 
be  dropped,  what  was  previously  connoted  becoming  the  whole  signification. 

In  adopting  a  phraseology  at  variance  with  that  which  so  high  an  authority, 
and  one  which  I  am  less  likely  than  any  other  person  to  undervalue,  has  deli- 
berately sanctioned,  I  have  been  influenced  by  the  urgent  necessity  for  a  term 
exclusively  appropriated  to  express  the  manner  in  which  a  concrete  general 
name  serves  to  mark  the  attributes  which  are  involved  in  its  signification,  lliis 
necessity  can  scarcely  be  felt  in  its  full  force  by  any  one  who  has  not  found  by 
experience  how  vain  is  the  attempt  to  communicate  clear  ideas  on  the  philo- 
sophy of  language  without  such  a  word.  It  is  hardly  an  exaggeration  to  say, 
that  some  of  the  most  prevalent  of  the  errors  with  which  logic  has  been  infected, 
and  a  large  part  of  the  cloudiness  and  confusion  of  ideas  which  have  enveloped 
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wUman,  noUtree,  not-good.    To  eveiy  positive  concrete  name^ 
t  corresponding  negative  one  might  be  framed.    After  giving 
a  Dame  to  any  one  things  or  to  any  plurality  of  things,  we 
might  create  a  second  name  which  should  be  a  name  of  all 
things  whatever,  except  that  particular  thing  or  things.    These 
negative  names  are  employed  whenever   we  have  occasion 
to  speak  collectively  of  all  things  other  than  some  thing  or 
class  of  things.    When  the  positive  name  is  connotative,  the 
corresponding  negative  name  is  oonnotative  likewise ;   but  in 
t  peculiar  way,  connoting  not  the  presence  but  the  absence  of 
an  attribute.     Thus,  not^white  denotes  all  things  whatever 
except  white  things ;  and  connotes  the  attribute  of  not  possess- 
ing whiteness.     For  the  non-possession  of  any  given  attribute 
is  also  an  attribute,  and  may  receive  a  name  as  such ;  and  thus 
negative  concrete  names  may  obtain  negative  abstract  names  to 
correspond  to  them. 

Names  which  are  positive  in  form  are  often  negative  in 
reality,  and  others  are  really  positive  though  their  form  is 
negative.  The  word  inconvenient,  for  example,  does  not 
express  the  mere  absence  of  convenience ;  it  expresses  a  posi- 
tive attribute,  that  of  being  the  cause  of  discomfort  or  annoy- 

tt»  woold,  in  aU  probability,  bave  been  aToided,  if  a  term  bad  been  in  common 
oae  to  expreM  exactly  wbat  I  bare  signified  by  tbe  term  to  eonnoU.  And  tbe 
Kboolmen,  to  wbom  we  are  indebted  for  tbe  greater  part  of  our  logical  language, 
gave  OS  tbie  aleo,  and  in  tbis  very  aenee.  For  tbougb  aome  of  tbeir  general 
ezpreauone  covntenanoe  tbe  uae  of  tbe  word  in  tbe  more  extenrive  and  vague 
looeptation  in  wbicb  it  is  taken  by  Mr.  Mill,  yet  wben  tbey  bad  to  define  it 
ppecifically  as  a  tecbnical  term,  and  to  fix  its  meaning  as  sucb,  witb  tbat  admir- 
able predaion  wbiob  always  cbaracterixes  tbeir  definiUons,  tbey  dearly  explained 
tbat  nothing  was  said  to  be  connoted  except /omw,  wbicb  word  may  generallyj 
in  tbeir  writings,  be  understood  as  synonymous  witb  aUribuUi, 

Now,  if  tbe  word  to  eotmote,  so  well  suited  to  tbe  purpose  to  wbicb  they 
applied  it»  be  diverted  from  tbat  purpose  by  being  taken  to  fulfil  another, 
for  wbicb  it  does  not  seem  to  me  to  be  at  all  required ;  I  am  unable  to  find  any 
ezpresnon  to  replace  it,  but  sucb  as  are  commonly  employed  in  a  sense  so  much 
more  general,  that  it  would  be  useless  attempting  to  associate  them  peculiarly 
with  this  precise  idea.  Such  are  tbe  words,  to  involve,  to  imply,  &c  By  em- 
pk»ying  these,  I  should  fiiil  of  attaining  tbe  object  for  wbicb  alone  the  name  is 
Deeded,  nannsly,  to  distinguish  this  particular  kind  of  involving  and  implying 
from  all  other  kinds,  and  to  assure  to  it  the  degree  of  habitual  attention  which 
its  importance  demands. 
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ance.  So  the  word  unpleasant,  notwithstanding  its  negative 
form^  does  not  connote  the  mere  absence  of  pleasantness,  but 
a  less  degree  of  what  is  signified  by  the  word  painful,  which, 
it  is  hardly  necessary  to  say^  is  positive.  Idle,  on  the  other 
hand,  is  a  word  which,  though  positive  in  form,  expresses 
nothing  but  what  would  be  signified  either  by  the  phrase  not 
working,  or  by  the  phrase  not  disposed  to  work;  and  sober, 
either  by  not  drunk  or  by  not  drunken. 

There  is  a  class  of  names  called  privative.  A  privative 
name  is  equivalent  in  its  signification  to  a  positive  and  a  nega* 
tive  name  taken  together ;  being  the  name  of  something  which 
has  once  had  a  particular  attribute,  or  for  some  other  reason 
might  have  been  expected  to  have  it,  but  which  has  it  not. 
Such  is  the  word  blind,  which  is  not  equivalent  to  not  seeing 
or  to  not  capable  of  seeing,  for  it  would  not,  except  by  a  poetical 
or  rhetorical  figure,  be  applied  to  stocks  and  stones.  A  thing 
is  not  usually  said  to  be  blind,  unless  the  class  to  which  it  is 
most  familiarly  referred,  or  to  which  it  is  referred  on  the  par- 
ticular occasion^  be  chiefly  composed  of  things  which  can  see, 
as  in  the  case  of  a  blind  man^  or  a  blind  horse ;  or  unless  it  is 
supposed  for  any  reason  that  it  ought  to  see ;  as  in  saying  of  a 
man,  that  he  rushed  blindly  into  an  abyss,  or  of  philosophers 
or  the  clergy  that  the  greater  part  of  them  are  blind  guides. 
The  names  called  privative,  therefore,  connote  two  things  :  the 
absence  of  certain  attributes,  and  the  presence  of  others,  from 
which  the  presence  also  of  the  former  might  naturally  have 
been  expected. 

§  7.  The  fifth  leading  division  of  names  is  into  relative 
and  absolute,  or  let  us  rather  say,  relative  and  non-relative  ;  for 
the  word  absolute  is  put  upon  much  too  hard  duty  in  meta- 
physics, not  to  be  willingly  spared  when  its  services  can  be 
dispensed  with.  It  resembles  the  word  civil  in  the  language 
of  jurisprudence,  which  stands  for  the  opposite  of  criminal,  the 
opposite  of  ecclesiastical,  the  opposite  of  military,  the  opposite 
of  political — in  short,  the  opposite  of  any  positive  word  which 
wants  a  negative. 

Relative  names  are  such  as  father,  son;  ruler,  subject; 
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tike;  equal;  nnlike;  nneqaal;  longer^  shorter ;  cause^  effect. 
Their  characteristic  property  is^  that  they  are  always  given  in 
ptire.    Every  relative  name  which  is  predicated  of  an  object^ 
rapposes  another  object  (or  objects)^  of  which  we  may  predicate 
either  that  same  name  or  another  relative  name  which  is  said 
to  be  the  correlative  of  the  former.     Thus^  when  we  call  any 
person  a  son,  we  suppose  other  persons  who  most  be  called 
parents.   When  we  call  any  event  a  cause,  we  suppose  another 
event  which  is  an  effect.      When  we  say  of  any  distance  that 
it  is  longer,  we  suppose  another  distance  which  is  shorter. 
When  we  say  of  any  object  that  it  is  like,  we  mean  that  it  is 
like  some  other  object,  which  is  also  said  to  be  like  the  first. 
In  this  last  case  both  objects  receive  the  same  name ;  the  rela- 
tive term  is  its  own  correlative. 

It  is  evident  that  these  words,  when  concrete,  are,  liko 
other  concrete  general  names,  connotative ;  they  denote  a  sub- 
ject, and  connote  an  attribute ;  and  each  of  them  has  or  might 
have  a  corresponding  abstract  name,  to  denote  the  attribute 
connoted  by  the  concrete.  Thus  the  concrete  like  has  its 
abstract  likeness  ;  the  concretes,  father  and  son,  have,  or  might 
have,  the  abstracts,  paternity,  and  filiety,  or  sonship.  The 
concrete  name  connotes  an  attribute,  and  the  abstract  name 
which  answers  to  it  denotes  that  attribute.  But  of  what 
nature  is  the  attribute?  Wherein  consists  the  peculiarity  in 
the  connotation  of  a  relative  name  ? 

The  attribute  signified  by  a  relative  name,  ^ay  some,  is  a 
relation ;  and  this  they  give,  if  not  as  a  sufficient  explanation, 
at  least  as  the  only  one  attainable.  If  they  are  asked.  What 
then  is  a  relation  ?  they  do  not  profess  to  be  able  to  tell.  It 
is  generally  regarded  as  something  peculiarly  recondite  and 
mysterious.  I  cannot,  however,  perceive  in  what  respect  it  is 
more  so  than  any  other  attribute ;  indeed,  it  appears  to  me  to 
be  so  in  a  somewhat  less  degree.  I  conceive,  rather,  that  it  is 
by  examining  into  the  signification  of  relative  names,  or,  in 
other  words,  into  the  nature  of  the  attribute  which  they  con- 
note, that  a  clear  insight  may  best  be  obtained  into  the  nature 
of  all  attributes ;  of  all  that  is  meant  by  an  attribute. 

It  is  obvious,  in  fact^  that  if  we  take  any  two  correlative 
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names,  father  and  %on  for  instance,  though  the  objects  <2f« 
noted  by  the  names  are  different,  they  both,  in  a  certain  sense, 
connote  the  same  thing.  They  cannot,  indeed,  be  said  to 
connote  the  same  atUibule :  to  be  a  &ther,  is  not  the  same 
thing  as  to  be  a  son.  But  when  we  call  one  man  a  father, 
another  his  son,  what  we  mean  to  affirm  is  a  set  of  facts, 
which  are  exactly  the  same  in  both  cases.  To  predicate  of  A 
that  he  is  the  father  of  B,  and  of  B  that  he  is  the  son  of  A, 
is  to  assert  one  and  the  same  &ct  in  different  words.  The 
two  propositions  are  exactly  equivalent:  neither  of  them 
asserts  more  or  asserts  less  than  the  other.  The  paternity  of 
A  and  the  filiety  of  B  are  not  two  facts,  but  two  modes  of 
expressing  the  same  fact.  That  fact,  when  analysed,  consists 
of  a  series  of  physical  events  or  phenomena,  in  which  both  A 
and  B  are  parties  concerned,  and  from  which  they  both  derive 
names.  What  those  names  really  connote,  is  this  series  of 
events :  that  is  the  meaning,  and  the  whole  meaning,  which 
either  of  them  is  intended  to  convey.  The  series  of  events  may 
be  said  to  constitute  the  relation;  the  schoolmen  called  it  the 
foundation  of  the  relation,  fundamentum  relationis. 

In  this  manner  any  fact,  or  series  of  facts,  in  which  two 
different  objects  are  implicated,  and  which  is  therefore  pre- 
dicable  of  both  of  them,  may  be  either  considered  as  consti- 
tuting an  attribute  of  the  one,  or  an  attribute  of  the  other. 
According  as  we  consider  it  in  the  former,  or  in  the  latter 
aspect,  it  is  connoted  by  the  one  or  the  other  of  the  two  cor- 
relative names.  Father  connotes  the  fact,  regarded  as  oonsti- 
tuting  an  attribute  of  A  :  8on  connotes  the  same  fact,  as  con- 
stituting an  attribute  of  B.  It  may  evidently  be  regarded 
with  equal  propriety  in  either  light.  And  all  that  appears 
necessary  to  account  for  the  existence  of  relative  names,  is, 
that  whenever  there  is  a  fact  in  which  two  individuals  are  con- 
cerned, an  attribute  grounded  on  that  fact  may  be  ascribed  to 
either  of  these  individuals. 

A  name,  therefore,  is  said  to  be  relative,  when,  over  and 
above  the  object  which  it  denotes,  it  implies  in  its  signification 
the  existence  of  another  object,  also  deriving  a  denomination 
from  the  same  fact  which  is  the  gpx)und  of  the  first  name.    Or 
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(to  express  the  same  meaning  in  other  words)  a  name  is  rela- 
tive^ when,  being  the  name  of  one  thing,  its  signification 
eumot  be  explained  bat  by  mentioning  another.    Or  we  may 
state  it  thus — when  the  name  cannot  be  employed  in  discourse 
BO  IS  to  have  a  meaning,  unless  the  name  of  some  other  thing 
tlum  what  it  is  itself  the  name  of,  be  either  expressed  or  under- 
stood.   These  definitions  are  all,  at  bottom,  equivalent,  being 
modes  of  variously  expressing  this  one  distinctive  circnm- 
stmce — that  every  other  attribute  of  an  object  might,  without 
uj  contradiction,  be  conceived  still  to  exist  if  no  object  be- 
lides  that  one  had  ever  existed;^  but  those  of  its  attributes 
which  are  expressed  by  relative  names,  would  on  that  supposi- 
tion be  swept  away. 

• 

§  8.  Names  have  been  further  distinguished  into  univocal  • 
and  aquivoeal:  these,  however,  are  not  two  kinds  of  names, 
bat  two  different  modes  of  employing  names.  A  name  is 
nnivocal,  or  applied  univocally,  with  respect  to  all  things  of 
which  it  can  be  predicated  in  the  same  sense :  it  is  saquivocal, 
or  applied  aequivocally,  as  respects  those  things  of  which  it  is 
predicated  in  different  senses.  It  is  scarcely  necessary  to  give 
instances  of  a  fact  so  familiar  as  the  double  meaning  of  a  word. 
In  reality,  as  has  been  already  observed,  an  sequivocal  or  am- 
biguous word  is  not  one  name,  but  two  names,  accidentally 
coinciding  in  sound.  File  meaning  a  steel  instrument,  and 
file  meaning  a  line  of  soldiers,  have  no  more  title  to  be  con- 
sidered one  word,  because  written  alike,  than  grease  and  Greece 
have,  because  they  are  pronounced  alike.  They  are  one  sound, 
appropriated  to  form  two  different  words. 

An  intermediate  case  is  that  of  a  name  used  analogically  or 
metaphorically;  that  is,  a  name  which  is  predicated  of  two 
things,  not  univocally,  or  exactly  in  the  same  signification,  but 
b  significations  somewhat  similar,  and  which  being  derived 
one  from   the  other,   one  of  them   may  be  considered  the 


*  Or  rather,  all  objects  except  itself  and  the  percipient  mmd ;  for,  as  wa 
Aall  see  hereafter,  to  ascribe  any  attribute  to  an  object  necessarily  implies  a 
■liod  to  pereeiTe  it. 
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primary,  and  the  other  a  secondary  signification.  As  when 
we  speak  of  a  brilliant  light  and  a  brilliant  achievement.  The 
word  is  not  applied  in  the  same  sense  to  the  light  and  to  the 
achievement;  but  having  been  applied  to  the  light  in  its 
original  sense,  that  of  brightness  to  the  eye,  it  is  transferred 
to  the  achievement  in  a  derivative  signification,  supposed  to 
be  somewhat  like  the  primitive  one.  The  word,  however,  is 
just  as  properly  two  names  instead  of  one,  in  this  case,  as  in 
that  of  the  most  perfect  ambiguity.  And  one  of  the  com- 
monest forms  of  fallacious  reasoning  arising  from  ambiguity, 
is  that  of  arguing  from  a  metaphorical  expression  as  if  it  were 
literal;  that  is,  as  if  a  word,  when  applied  metaphorically, 
were  the  same  name  as  when  taken  in  its  original  sense :  which 
will  be  seen  more  particularly  in  its  place. 


CHAPTER  III. 


OF   THE   THINGS    DENOTED    BY   NAMES. 

{  1.  Looking  back  now  to  the  commencement  of  our 
ioqoiiy,  let  us  attempt  to  measure  how  far  it  has  advanced. 
I^c,  we  founds  is  the  Theory  of  Proof.  But  proof  supposes 
•omething  provable^  which  must  be  a  Proposition  or  Assertion ; 
rince  nothing  but  a  Proposition  can  be  an  object  of  belief,  or 
therefore  of  proof.  A  Proposition  is,  discourse  which  affirms 
or  denies  something  of  some  other  thing.  This  is  one  step  : 
there  must,  it  seems,  be  two  things  concerned  in  every  act  of 
belief.  But  what  are  these  Things  ?  They  can  be  no  other 
^han  those  signified  by  the  two  names,  which  being  joined 
together  by  a  copula  constitute  the  Proposition.  If,  therefore, 
^e  knew  what  all  Names  signify,  we  should  know  everything 
^hich  is  capable  either  of  being  made  a  subject  of  affirmation 
or  denial,  or  of  being  itself  affirmed  or  denied  of  a  subject, 
^e  have  accordingly,  in  the  preceding  chapter,  reviewed  the 
^ous  kinds  of  Names,  in  order  to  ascertain  what  is  signified 
hf  each  of  them.  And  we  have  now  carried  this  survey  far 
enough  to  be  able  to  take  an  account  of  its  results,  and  to 
^ibit  an  enumeration  of  all  kinds  of  Things  which  are 
capable  of  being  made  predicates,  or  of  having  anything  pre- 
dicated of  them :  after  which  to  determine  th^  import  of  Pre- 
^tion,  that  is,  of  Propositions,  can  be  no  arduous  task. 

The  necessity  of  an  enumeration  of  Existences,  as  the  basis 
^'  Logic,  did  not  escape  the  attention  of  the  schoolmen,  and 
^f  their  master  Aristotle,  the  most  comprehensive,  if  not  also 
^^  most  sagacious,  of  the  ancient  philosophers.  The  Cate- 
S^^es,  or  Predicaments — the  former  a  Greek  word,  the  latter 
'^  literal  translation  in  the  Latin  language — were  intended  by 
'^  and  his  followers  as  an  enumeration  of  all  things  capable 
^  heing  named ;  an  enumeration  by  the  summa  genera,  t.  e. 
^ou  I.  4 
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the  most  extensive  classes  into  which  things  could  be  distri- 
buted ;  which^  therefore^  were  so  many  highest  Predicates, 
one  or  other  of  which  was  supposed  capable  of  being  affirmed 
with  truth  of  every  nameable  thing  whatsoever.  The  follow- 
ing are  the  classes  into  which^  according  to  this  school  of 
philosophy^  Things  in  general  might  be  reduced : — 


Odffla, 

Subetaniia, 

Uoff6if, 

Qaantitas. 

noc^. 

Qnalitas. 

IIp6trt, 

BeUUo. 

Uotttp, 

Actio. 

Udffx^^t 

Panio. 

JloO, 

Ubi. 

n^ 

Quando. 

Kera-^oi, 

Situs. 

Exeo', 

HabituR. 

The  imperfections  of  this  classification  are  too  obviojns  to 
require^  and  its  merits  are  not  sufficient  to  reward^  a  minute 
examination.  It  is  a  mere  catalogue  of  the  distinctions  rudely 
marked  out  by  the  language  of  familiar  life^  with  little  or  no 
attempt  to  penetrate,  by  philosophic  analysis,  to  the  rationale 
even  of  those  common  distinctions.  Such  an  analysis,  how- 
ever superficially  conducted,  would  have  shown  the  enumera- 
tion to  be  both  redundant  and  defective.  Some  objects  are 
omitted,  and  others  repeated  several  times  under  diflPerent 
heads.  It  is  like  a  division  of  animals  into  men,  quadrupeds, 
horses,  asses,  and  ponies.  That,  for  instance,  could  not  be  a 
very  comprehensive  view  of  the  nature  of  Relation  which  could 
exclude  action,  passivity,  and  local  situation  from  that  cate- 
gory. The  same  observation  applies  to  the  categories  Quando 
(or  position  in  time),  and  Ubi  (or  position  in  space) ;  while 
the  distinction  between  the  latter  and  Situs  is  merely  verbal. 
The  incongruity  of  erecting  into  a  summum  genus  the  class 
which  forms  the  tenth  category  is  manifest.  On  the  other 
hand,  the  enumeration  takes  no  notice  of  anything  besides 
substances  and  attributes.  In  what  category  are  we  to  place 
sensations,  or  any  other  feelings  and  states  of  mind ;  as  hope, 
joy,  fear;  sound,  smell,  taste;  pain,  pleasure;  thought,  judg- 
ment, conception,  and  the  like?     Probably  all  these  would 
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bavebeen  placed  by  the  Aristotelian  school  in  the  categories 
o(  actio  sand  passio  ;  and  the  relation  of  such  of  them  as  are 
active,  to  their  objects^  and  of  such  of  them  as  are  passive^  to 
tbeir  causes^  would  rightly  be  so  placed;  but  the  things 
themselves^  the  feelings  or  states  of  mind^  wrongly.  Feelings^ 
or  states  of  consciousness,  are  assuredly  to  be  counted  among 
realities,  but  they  cannot  be  reckoned  either  among  substances 
or  attributes. 

§  2.  Before  recommencing,  under  better  auspices,  the 
Attempt  made  with  such  imperfect  success  by  the  great  founder 
of  the  science  of  logic,  we  must  take  notice  of  an  unfortunate 
unbiguity  in  all  the  concrete  names  which  correspond  to  the 
most  general  of  all  abstract  terms,  the  word  Existence.  When 
we  have  occasion  for  a  name  which  shall  be  capable  of  denoting 
whatever  exists,  as  contradistinguished  from  non-entity  or 
Nothing,  there  is  hardly  a  word  applicable  to  the  purpose 
which  is  not  also,  and  even  more  familiarly,  taken  in  a  sense 
in  which  it  denotes  only  substances.  But  substances  are  not 
^ that  exist;  attributes,  if  such  things  are  to  be  spoken  of, 
must  be  said  to  exist ;  feelings  certainly  exist.  Yet  when  we 
speak  of  an  objeci^  or  of  a  things  we  are  almost  always  sup- 
posed to  mean  a  substance.  There  seems  a  kind  of  contra- 
teoD  in  using  such  an  expression  as  that  one  thing  is  merely 
tt  attribute  of  another  thing.  And  the  announcement  of  a 
Classification  of  Things  would,  I  believe,  prepare  most  readers 
for  an  enumeration  like  those  in  natural  history,  beginning 
with  the  great  divisions  of  animal,  vegetable,  and  mineral, 
>Ad  subdividing  them  into  classes  and  orders.  If,  rejecting 
^  word  Thing,  we  endeavour  to  find  another  of  a  more 
general  import,  or  at  least  more  exclusively  confined  to  that 
general  import,  a  word  denoting  all  that  exists,  and  connoting 
^nly  simple  existence ;  no  word  might  be  presumed  fitter  for 
^ch  a  purpose  than  being :  originally  the  present  participle  of 
A  verb  which  in  one  of  its  meanings  is  exactly  equivalent  to 
Ue  verb  exist ;  and  therefore  suitable,  even  by  its  grammatical 
formation,  to  be  the  concrete  of  the  abstract  existence.  But  this 
^ord,  strange  as  the  fact  may  appear,  is  still  more  completely 

4—2 
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spoiled  for  the  purpose  which  it  seemed  expressly  made  for 
than  the  word  Thing.  Beiniji  is,  by  custom,  exactly  synony- 
mous with  substance ;  except  that  it  is  free  from  a  slight  taini 
of  a  second  ambiguity ;  being  applied  impartially  to  mattei 
and  to  mind^  while  substance^  though  originally  and  in  strict- 
ness applicable  to  both^  is  apt  to  suggest  in  preference  the  idei 
of  matter.  Attributes  are  never  called  Beings ;  nor  are  feel* 
*  ings.  A  Being  is  that  which  excites  feelings^  and  which  pos- 
sesses attributes.  The  soul  is  called  a  Being;  God  and  angeL 
are  called  Beings ;  but  if  we  were  to  say^  extension^  colour 
wisdom^  virtue  are  beings^  we  should  perhaps  be  suspected  o: 
thinking  with  some  of  the  ancients^  that  the  cardinal  virtue 
are  animals ;  or^  at  the  leasts  of  holding  with  the  Platonii 
school  the  doctrine  of  self-existent  Ideas^  or  with  the  fol- 
lowers of  Epicurus  that  of  Sensible  Forms^  which  detach  them- 
selves in  every  direction  from  bodies^  and  by  coming  ii 
contact  with  our  organs^  cause  our  perceptions.  We  should 
be  supposed^  in  shorty  to  believe  that  Attributes  are  Sub- 
stances. 

In  consequence  of  this  perversion  of  the  word  Being,  phi< 
losophers  looking  about  for  something  to  supply  its  place^  laic 
their  hands  upon  the  word  Entity^  a  piece  of  barbarous  Latin 
invented  by  the  schoolmen  to  be  used  as  an  abstract  name,  ii 
which  class  its  grammatical  form  would  seem  to  place  it ;  bui 
being  seized  by  logicians  in  distress  to  stop  a  leak  in  theu 
terminology,  it  has  ever  since  been  used  as  a  concrete  name 
The  kindred  word  essence,  born  at  the  same  time  and  of  th( 
same  parents,  scarcely  underwent  a  more  complete  transform- 
ation when,  from  being  the  abstract  of  the  verb  to  6e,  it  came 
to  denote  something  sufficiently  concrete  to  be  enclosed  in  f 
glass  bottle.  The  word  Entity,  since  it  settled  down  into  f 
concrete  name,  has  retained  its  universality  of  significatioi 
somewhat  less  impaired  than  any  of  the  names  before  men- 
tioned. Yet  the  same  gradual  decay  to  which,  after  a  certaii 
age,  all  the  language  of  psychology  seems  liable,  has  been  ai 
work  even  here.  If  you  call  virtue  an  entitif,  you  are  indeec 
somewhat  less  strongly  suspected  of  believing  it  to  be  a  sub- 
stance than  if  you  called  it  a  being  ;  but  you  are  by  no  meani 
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free  from  the  suspicion.  Every  word  whicli  was  originally  in- 
tended to  connote  mere  existence^  seems,  after  a  long  time,  to 
enlarge  its  connotation  to  separate  existence,  or  existence  freed 
from  the  condition  of  belonging  to  a  substance ;  which  con- 
dition being  precisely  what  constitutes  an  attribute,  attributes 
ve  gradoally  shut  out ;  and  along  with  them  feelings,  which 
in  ninety-nine  cases  out  of  a  hundred  have  no  other  name  than 
that  of  the  attribute  which  is  grounded  on  them.  Strange 
that  when  the  greatest  embarrassment  felt  by  all  who  have 
ttf  considerable  number  of  thoughts  to  express,  is  to  find  a 
sofficient  variety  of  precise  words  fitted  to  express  them,  there* 
should  be  no  practice  to  which  even  scientific  thinkers  are 
more  addicted  than  that  of  taking  valuable  words  to  express 
ideas  which  are  sufficiently  expressed  by  other  words  already 
Appropriated  to  them. 

When  it  is  impossible  to  obtain  good  tools,  the  next  best 

thing  is  to  understand  thoroughly  the  defects  of  those  we  have. 

I  have  therefore  warned  the  reader  of  the  ambiguity  of  the 

very  names  which,  for  want  of  better,  I  am  necessitated  to 

employ.    It  must  now  be  the  writer's  endeavour  so  to  employ 

them  as  in  no  case  to  leavje  the  meaning  doubtful  or  obscure. 

No  one  of  the  above  terms  being  altogether  unambiguous,  I 

shall  not  confine  myself  to  any  one,  but  shall  employ  on  each 

occasion  the  word  which  seems  least  likely  in  the  particular 

case  to  lead  to  misunderstanding ;  nor  do  I  pretend  to  use 

either  these  or  any  other  words  with  a  rigorous  adherence  to 

one  single  sense.    To  do  so  would  often  leave  us  without  a 

word  to  express  what  is  signified  by  a  known  word  in  some 

one  or  other  of  its  senses :  unless  authors  had  an  unlimited 

licence  to  coin  new  words,  together  with  (what  it  would  be 

more  difficult  to  assume)  unlimited  power  of  making  their 

readers  understand  them.     Nor  would  it  be  wise  in  a  writer, 

on  a  subject  involving  so  much  of  abstraction,  to  deny  himself 

the  advantage  derived  from  even  an  improper  use  of  a  term, 

when,  by  means  of  it,  some  familiar  association  is  called  up 

which  brings  the  meaning  home  to  the  mind,  as  it  were  by  a 

flash. 

The  difficulty  both  to  the  writer  and  reader,  of  the  attempt 
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which  must  be  made  to  use  vague  words  so  as  to  convey  a  pre 
cise  meanings  is  not  wholly  a  matter  of  regret.  It  is  not  un 
fitting  that  logical  treatises  should  afford  an  example  of  that 
to  facilitate  which  is  among  the  most  important  uses  of  logic 
Philosophical  language  will  for  a  long  time^  and  popular  Ian 
guage  still  longer^  retain  so  much  of  vagueness  and  ambiguity 
that  logic  would  be  of  little  value  if  it  did  not^  among  it 
other  advantages^  exercise  the  understanding  in  doing  its  wori 
neatly  and  correctly  with  these  imperfect  tools. 

After  this  preamble  it  is  time  to  proceed  to  our  enumera 
tion.  We  shall  commence  with  Feelings^  the  simplest  daa 
of  nameable  things ;  the  term  Feeling  being  of  course  under 
stood  ill  its  most  enlarged  sense. 


I.  Feelings,  or  States  of  Consciousness. 

§  3.  A  Feeling  and  a  State  of  Consciousness  are^  in  tfa< 
language  of  philosophy^  equivalent  expressions  :  everything  i 
a  feeling  of  which  the  mind  is  conscious ;  everything  which  i 
fteU^  or^  in  other  words^  which  forms  a  part  of  its  own  sentieU' 
existence.  In  popular  language  Feeling  is  not  always  synony- 
mous with  State  of  Consciousness;  being  often  taken  mor< 
peculiarly  for  those  states  which  are  conceived  as  belonging  \a 
the  sensitive,  or  to  the  emotional,  phasis  of  our  nature,  an< 
sometimes,  with  a  still  narrower  restriction,  to  the  emotiona 
alone :  as  distinguished  from  what  are  conceived  as  belonging 
to  the  percipient  or  to  the  intellectual  phasis.  But  this  is  ai 
admitted  departure  from  correctness  of  language ;  just  as,  by  i 
popular  perversion  the  exact  converse  of  this,  the  word  Mind  it 
withdrawn  from  its  rightful  generality  of  signification,  an( 
restricted  to  the  intellect.  The  still  greater  perversion  bj 
which  Feeling  is  sometimes  confined  not  only  to  bodily  sensa 
tions,  but  to  the  sensations  of  a  single  sense,  that  of  touch 
needs  not  be  more  particularly  adverted  to. 

Feeling,  in  the  proper  sense  of  the  term,  is  a  genus,  o 
which  Sensation,  Emotion,  and  Thought,  are  subordinate 
species.    Under  the  word  Thought  is  here  to  be  included  what 
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ever  we  are  internally  conscious  of  when  we  are  said  to  think ; 
from  the  consciousness  we  have  when  we  think  of  a  red  colour 
without  having  it  before  our  eyes^  to  the  most  recondite 
thoughts  of  a  philosopher  or  poet      Be  it  remembered^  how- 
ever, that  by  a  thought  is  to  be  understood  what  passes  in  the 
mind  itself^  and  not  any  object  external  to  the  mind,  which  the 
person  is  commonly  said  to  be  thinking  of.    He  may  be  think- 
ing of  the  sun,  or  of  God,  but  the  sun  and  God  are  not 
thooghts ;  his  mental  image,  however,  of  the  sun,  and  his  idea 
of  God,  are  thoughts ;  states  of  his  mind,  not  of  the  objects 
themgdves ;  and  so  also  is  his  belief  of  the  existence  of  the  sun, 
or  of  God ;  or  his  disbelief^  if  the  case  be  so.    Even  imaginary 
objects  (which  are  said  to  exist  only  in  our  ideas),  are  to  be 
Anguished  from  our  ideas  of  them.    I  may  think  of  a 
bobgoblin,  as  I  may  think  of  the  loaf  which  was  eaten  yester- 
day, or  of  the  flower  which  will  bloom  to-morrow.     But  the 
hobgoblin  which  never  existed  is  not  the  same  thing  with  my 
idea  of  a  hobgoblin,  any  more  than  the  loaf  which  once  existed 
is  the  same  thing  with  my  idea  of  a  loaf,  or  the  flower  which 
does  not  yet  exist,  but  which  will  exist,  is  the  same  with  my 
idea  of  a  flower.    They  are  all,  not  thoughts,  but  objects  of 
thought ;  though  at  the  present  time  all  the  objects  are  alike 
non-existent. 

In  like  manner,  a  Sensation  is  to  be  carefully  distin^ished 
from  the  object  which  causes  the  sensation ;  our  sensation  of 
white  from  a  white  object :  nor  is  it  less  to  be  distinguished 
from  the  attribute  whiteness,  which  we  ascribe  to  the  object  in 
consequence  of  its  exciting  the  sensation.  Unfortunately  for 
clearness  and  due  discrimination  in  considering  these  subjects, 
oar  sensations  seldom  receive  separate  names.  We  have  a  name 
for  the  objects  which  produce  in  us  a  certain  sensation :  the 
word  wAile.  We  have  a  name  for  the  quality  in  those  objects, 
to  which  we  ascribe  the  sensation ;  the  name  whiteness.  But 
when  we  speak  of  the  sensation  itself  (as  we  have  not  occasion 
to  do  this  often  except  in  our  scientific  speculations),  language, 
which  adapts  itself  for  the  most  part  only  to  the  common  uses  of 
life,  has  provided  us  with  no  single-worded  or  immediate  desig- 
nation ;  we  must  employ  a  circumlocution,  and  say,  The  sen&a- 
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tion  of  white^  or  The  sensation  of  whiteness ;  we  most  denomi- 
nate the  sensation  either  from  theobject^  orfrom.the  attribnte^ 
by  which  it  is  excited.  Yet  the  sensation^  though  it  never  doe9, 
might  very  well  be  conceived  to  exists  without  anything  what- 
ever to  excite  it.  We  can  conceive  it  as  arising  spontaneously 
in  the  mind.  But  if  it  so  arose^  we  should  .have  no  name 
to  denote  it  which  would  not  be  a  misnomer.  In  the  case  of 
our  sensations  of  hearing  we  are  better  provided;  we  have  the 
word  Sounds  and  a  whole  vocabulary  of  words  to  denote  the 
various  kinds  of  sounds.  For  as  we  are  often  conscious  of  these 
sensations  in  the  absence  of  any  perceptible  object^  we  can  more 
easily  conceive  having  them  in  the  absence  of  any  object  what- 
ever. We  need  only  shut  our  eyes  and  listen  to  music^  to  have 
a  conception  of  an  universe  with  nothing  in  it  except  sounds^ 
and  ourselves  hearing  them :  and  what  is  easily  conceived 
separately^  easily  obtains  a  separate  name.  But  in  general  our 
names  of  sensations  denote  indiscriminately  the  sensation  and 
the  attribute.  Thus^  colour  stands  for  the  sensations  of  white, 
red,  &c.,  but  also  for  the  quality  in  the  coloured  object.  We 
talk  of  the  colours  of  things  as  among  t)\eir  properties. 

§  4.  In  the  case  of  sensations,  another  distinction  has  also 
to  be  kept  in  view,  which  is  often  confounded,  and  never  with- 
out mischievous  consequences.  This  is,  the  distinction  between 
the  sensation  itself,  and  the  state  of  the  bodily  organs  which 
precedes  the  sensation,  and  which  constitutes  the  physical 
agency  by  which  it  is  produced.  One  of  the  sources  of  con- 
fusion on  this  subject  is  the  division  commonly  made  of  feelings 
into  Bodily  and  Mental.  Philosophically  speaking,  there  is  no 
foundation  at  all  for  this  distinction  :  even  sensations  are  states 
of  the  sentient  mind,  not  states  of  the  body,  as  distinguished 
from  it.  What  I  am  conscious  of  when  I  see  the  colour  blue, 
is  a  feeling  of  blue  colour,  which  is  one  thing;  the  picture  on 
my  retina,  or  the  phenomenon  of  hitherto  mysterious  nature 
which  takes  place  in  my  optic  nerve  or  in  my  brain,  is  another 
thing,  of  which  I  am  not  at  all  conscious,  and  which  scientific 
investigation  alone  could  have  apprised  me  of.  These  are 
states  of  my  body ;  but  the  sensation  of  blue,  which  is  the  con- 
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sequence  of  these  states  of  bodj^  is  not  a  state  of  body :  that 
which  perceives  and  is  conscious  is  called  Mind.  When  sen- 
sations are  called  bodily  feelings,  it  is  only  as  being  the  class  of 
feelings  which  are  immediately  occasioDed  by  bodily  states ; 
whereas  the  other  kinds  of  feelings^  thoughts,  for  instance,  or 
emotions,  are  immediately  excited  not  by  anything  acting  upon 
the  bodily  organs,  but  by  sensations,  or  by  previous  thoughts. 
ThiSj  however,  is  a  distinction  not  in  our  feelings,  but  in  the 
agency  which  produces  our  feelings :  all  of  them  when  actually 
produced  are  states  of  mind. 

Besides  the  affection  of  our  bodily  organs  from  without, 
*Dd  the  sensation  thereby  produced  in  our  minds,  many  writers 
admit  a  third  link  in  the  chain  of  phenomena,  which  they  call 
a  Perception,  and  which  consists  in  the  recognition  of  an  ex- 
ternal object  as  the  exciting  cause  of  the  sensation.  This  per- 
wptioD,  they  say,  is  an  act  of  the  mind,  proceeding  from  its 
own  spontaneous  activity ;  while  in  a  sensation  the  mind  is 
pWve,  being  merely  acted  upon  by  the  outward  object.  And 
according  to  some  metaphysicians  it  is  by  an  act  of  the  mind, 
similar  to  perception,  except  in  not  being  preceded  by  any  sen- 
Hition,  that  the  existence  of  God,  the  soul,  and  other  hyper- 
phjsical  objects  is  recognised. 

These  acts  of  what  is  termed  perception,  whatever  be  the 
^^nclusion  ultimately  come  to  respecting  their  nature,  must,  I 
<^Qceive,  take  their  place  among  the  varieties  of  feelings  or 
^tes  of  mind.  In  so  classing  them,  I  have  not  the  smallest 
ii^tention  of  declaring  or  insinuating  any  theory  as  to  the  law 
of  mind  in  which  these  mental  processes  may  be  supposed  to 
originate,  or  the  conditions  under  which  they  may  be  legiti- 
'^te  or  the  reverse.  Far  less  do  I  mean  (as  Dr.  Whewell 
^ms  to  suppose  must  be  meant  in  an  analogous  case"^)  to  in- 
^te  that  as  they  are ''  merely  states  of  mind,'^  it  is  superfluous 
to  inquire  into  their  distinguishing  peculiarities.  I  abstain 
fK»m  the  inquiry  as  irrelevant  to  the  science  of  logic.  In  these 
fio^ed  perceptions,  or  direct  recognitions  by  the  mind,  of 
^'^jects,  whether  physical  or  spiritual,  which  are  external  to  it- 

*  PUUoiophy  of  the  Inductive  Science*,  toI.  i.  p.  40. 
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self,  I  can  see  only  cases  of  belief;  but  of  belief  which  claims 
to  be  intuitive^  or  independent  of  external  evidence.  When  a 
stone  lies  before  me^  I  am  conscious  of  certain  sensations  which 
I  receive  from  it ;  but  if  I  say  that  these  sensations  come  to 
me  from  an  external  object  which  I  perceive,  the  meaning  of 
these  words  is,  that  receiving  the  sensations,  I  intuitively  be- 
lieve  that  an  external  cause  of  those  sensations  exists.  The 
laws  of  intuitive  belief,  and  the  conditions  under  which  it  is 
legitimate,  are  a  subject  which,  as  we  have  already  so  often  re- 
marked, belongs  not  to  logic,  but  to  the  science  of  the  ultimate 
laws  of  the  human  mind. 

To  the  same  region  of  speculation  belongs  all  that  can  be 
said  respecting  the  distinction  which  the  German  metaphy- 
sicians and  their  French  and  English  followers  so  elaborately 
draw 'between  the  acts  of  the  mind  and  its  merely  passive 
states ;  between  what  it  receives  from,  and  what  it  gives  to, 
the  crude  materials  of  its  experience.  I  am  aware  that  with 
reference  to  the  view  which  those  writers  take  of  the  primary 
elements  of  thought  and  knowledge,  this  distinction  is  funda- 
mental. But  for  the  present  purpose,  which  is  to  examine, 
not  the  original  groundwork  of  our  knowledge,  but  how  we 
come  by  that  portion  of  it  which  is  not  original ;  the  difference 
between  active  and  passive  states  of  mind  is  of  secondary  im- 
portance. For  us,  they  all  are  states  of  mind,  they  all  are 
feelings ;  by  which,  let  it  be  said  once  more,  I  mean  to  imply 
nothing  of  passivity,  but  simply  that  they  are  psychological 
facts,  facts  which  take  place  in  the  mind,  and  are  to  be  care- 
fully distinguished  from  the  external  or  physical  facts  with 
which  they  may  be  connected  either  as  effects  or  as  causes. 

§  5.  Among  active  states  of  mind,  there  is,  however,  one 
species  which  merits  particular  attention,  because  it  forms  a 
principal  part  of  the  connotation  of  some  important  classes  of 
names.  I  mean  volitions,  or  acts  of  the  will.  When  we  speak 
of  sentient  beings  by  relative  names,  a  large  portion  of  the 
connotation  of  the  name  usually  consists  of  the  actions  of  those 
beings ;  actions  past,  present,  and  possible  or  probable  fiitare. 
Take,  for  instance,  the  words  Sovereign  and  Subject.     What 
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meaniDg  do  these  words  convey,  but  that  of  innumerable 
actions^  done  or  to  be  done  by  the  sovereign  and  the  subjects, 
to  or  in  regard  to  one  another  reciprocally?      So  with  the 
words  physician  and  patient,  leader  and  follower,  tutor  and 
pnpil.    In  many  cases  the  words  also  connote  actions  which 
would  be  done  under  certain  contingencies  by  persons  other 
tban  those  denoted :  as  the  words  mortgagor  and  mortgagee, 
obligor  and  obligee,  and  many  other  words  expressive  of  legal 
relation,  which  connote  what  a  court  of  justice  would  do  to 
enforce  the  legal  obligation  if  not  fulfilled.    There  are  also 
words  which  connote  actions  previously  done  by  persons  other 
tlum  those  denoted  either  by  the  name  itself  or  by  its  correla- 
tive; as  the  word  brother.     From  these  instances,  it  may  be 
seen  how  lai^e  a  portion  of  the  connotation  of  names  consists 
of  actions.     Now  what  is  an  action?     Not  one  thing,  but  a 
series  of  two  things :  the  state  of  mind  called  a  volition,  fol- 
lowed by  an  effect.    The  volition  or  intention  to  produce  the 
effect,  is  one  thing ;  the  effect  produced  in  consequence  of  the 
intention,  is  another  thing ;  the  two  together  constitute  the 
action.  I  form  the  purpose  of  instantly  moving  my  arm ;  that 
is  a  state  of  my  mind :  my  arm  (not  being  tied  or  paralytic) 
moves  in  obedience  to  my  purpose ;  that  is  a  phjrsical  fact, 
consequent  on  a  state  of  mind.    The  intention,  followed  by  the 
fact,  or  (if  we  prefer  the  expression)  the  fact  when  preceded 
and  caused  by  the  intention,  is  called  the  action  of  moving 
my  arm. 

§  6.  Of  the  first  leading  division  of  nameable  things,  viz. 
Feelings  or  States  of  Consciousness,  we  began  by  recognising 
three  sub-divisions;  Sensations,  Thoughts,  and  Emotions. 
The  first  two  of  these  we  have  illustrated  at  considerable 
length ;  the  third.  Emotions,  not  being  perplexed  by  similar 
ambiguities,  does  not  require  similar  exemplification.  And, 
finally,  we  have  found  it  necessary  to  add  to  these  three  a 
fourth  species,  commonly  known  by  the  name  Volitions.  With- 
ont  seeking  to  prejudge  the  metaphysical  question  whether 
any  mental  state  or  phenomenon  can  be  found  which  is  not  in- 
cluded in  one  or  other  of  these  four  species,  it  appears  to  me 
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that  the  amount  of  illustration  bestowed  upon  these  may,  so 
far  as  we  are  concerned,  suffice  for  the  whole  genus.  We  shall, 
therefore,  proceed  to  the  two  remaining  classes  of  nameable 
things ;  all  things  which  are  external  to  the  mind  being  con- 
sidered as  belonging  either  to  the  class  of  Substances  or  to  that 
of  Attributes. 

II.  Substances. 

Logicians  have  endeavoured  to  define  Substance  and  Attri- 
bute ;  but  their  definitions  are  not  so  much  attempts  to  draw 
a  distinction  between  the  things  themselves,  as  instructions 
what  difference  it  is  customary  to  make  in  the  grammatical 
structure  of  the  sentence,  according  as  we  are  speaking  of  sub- 
stances or  of  attributes.  Such  definitions  are  rather  lessons  oi 
English,  or  of  Greek,  Latin,  or  German,  than  of  mental  phi- 
losophy. An  attribute,  say  the  school  logicians,  must  be  the 
attribute  of  something ;  colour,  for  example,  must  be  the  colour 
^something;  goodness  must  be  the  goodness  of  something: 
and  if  this  something  should  cease  to  exist,  or  should  cease  to 
be  connected  with  the  attribute,  the  existence  of  the  attribute 
would  be  at  an  end.  A  substance,  on  the  contrary,  is  self- 
existent  ;  in  speaking  about  it,  we  need  not  put  of  after  its 
name.  A  stone  is  not  the  stone  ^anything ;  the  moon  is  not 
the  moon  ^anything,  but  simply  the  moon.  Unless,  indeed, 
the  name  which  we  choose  to  give  to  the  substance  be  a  re- 
lative name ;  if  so,  it  must  be  followed  either  by  of,  or  by  some 
other  particle,  implying,  as  that  preposition  does,  a  reference 
to  something  else :  but  then  the  other  characteristic  peculiarity 
of  an  attribute  would  fail ;  the  something  might  be  destroyed, 
and  the  substance  might  still  subsist.  Thus,  a  father  must  be 
the  father  ^something,  and  so  far  resembles  an  attribute,  ir 
being  referred  to  something  besides  himself :  if  there  were  no 
child,  there  would  be  no  father  :  but  this,  when  we  look  intc 
the  matter,  only  means  that  we  should  not  call  him  father. 
The  man  called  father  might  still  exist  though  there  were  no 
child,  as  he  existed  before  there  was  a  child :  and  there  would 
be  no  contradiction  in  supposing  him  to  exist,  though  th€ 
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whole  oniverse  except  himself  were  destroyed.  But  destroy 
all  white  substances^  and  where  would  be  the  attribute  white- 
ness? Whiteness,  without  any  white  thing,  is  a  contradiction 
intenns. 

This  is  the  nearest  approach  to  a  solution  of  the  di£5culty, 
that  will  be  found  in  the  common  treatises  on  logic.  It  will 
scarcely  be  thought  to  be  a  satisfactory  one.  If  an  attribute 
is  distinguished  from  a  substance  by  being  the  attribute  of 
something,  it  seems  highly  necessary  to  understand  what  is 
meant  by  of;  a  particle  which  needs  explanation  too  much 
itself,  to  be  placed  in  front  of  the  explanation  of  anything 
eke.  And  as  for  the  self-existence  of  substance,  it  is  very 
true  that  a  substance  may  be  conceived  to  exist  without  any 
other  substance,  but  so  also  may  an  attribute  without  any 
other  attribute:  and  we  can  no  more  imagine  a  substance 
without  attributes  than  we  can  imagine  attributes  without  a 
substance. 

Metaphysicians,  however,  have  probed  the  question  deeper, 
*&d  given  an  account  of  Substance  considerably  more  satis- 
&ctoiy  than  this.  Substances  are  usually  distinguished  as 
Bodies  or  Minds.  Of  each  of  these,  philosophers  have  at 
leog^th  provided  us  with  a  definition  which  seems  unexcep- 
tionable. 

§  7.  A  Body,  according  to  the  received  doctrine  of 
modem  metaphysicians,  may  be  defined,  the  external  cause  to 
which  we  ascribe  our  sensations.  When  I  see  and  touch  a 
piece  of  gold,  I  am  conscious  of  a  sensation  of  yellow  colour, 
and  sensations  of  hardness  and  weight ;  and  by  varying  the 
mode  of  handling,  I  may  add  to  these  sensations  many  others 
completely  distinct  from  them.  The  sensations  are  all  of 
which  I  am  directly  conscious ;  but  I  consider  them  as  pro- 
duced by  something  not  only  existing  independently  of  my 
will,  but  external  to  my  bodily  organs  and  to  my  mind.  This 
external  something  I  call  a  body. 

It  may  be  asked,  how  come  we  to  ascribe  our  sensations  to 
any  external  cause  ?  And  is  there  sufficient  ground  for  so 
ascribing  them  ?     It  is  known,  that  there  are  metaphysicians 
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who  have  raised  a  oontroversj  on  the  point ;  maintaining  that 
we  are  not  warranted  in  referring  our  sensations  to  a  cause 
such  as  we  understand  by  the  word  Body,  or  to  any  external 
cause  whatever.  Though  we  have  no  concern  here  with  this 
controversy^  nor  with  the  metaphysical  niceties  on  which  it 
turns^  one  of  the  best  ways  of  showing  what  is  meant  by  Sub- 
stance is^  to  consider  what  position  it  is  necessary  to  take  up^ 
in  order  to  maintain  its  existence  against  opponents. 

It  is  certain,  then,  that  a  part  of  our  notion  of  a  body 
consists  of  the  notion  of  a  number  of  sensations  of  our  own, 
or  of  other  sentient  beings,  habitually  occurring  simultaneously. 
My  conception  of  the  table  at  which  I  am  writing  is  com- 
pounded of  its  visible  form  and  size,  which  are  complex  sensa* 
tions  of  sight ;  its  tangible  form  and  size,  which  are  complex 
sensations  of  our  organs  of  touch  and  of  our  muscles;  its  weight, 
which  is  also  a  sensation  of  touch  and  of  the  muscles ;  its 
colour,  which  is  a  sensation  of  sight ;  its  hardness,  which  is  a 
sensation  of  the  muscles ;  its  composition,  which  is  another 
word  for  all  the  varieties  of  sensation  which  we  receive  und^ 
various  circumstances  from  the  wood  of  which  it  is  made ;  and 
so  forth.  All  or  most  of  these  various  sensations  frequently 
are,  and,  as  we  learn  by  experience,  always  might  be,  expe- 
rienced  simultaneously,  or  in  many  different  orders  of  succes- 
sion, at  our  own  choice :  and  hence  the  thought  of  any  one  of 
them  makes  us  think  of  the  others,  and  the  whole  becomes 
mentally  amalgamated  into  one  mixed  state  of  consciousness, 
which,  in  the  language  of  the  school  of  Locke  and  Hartley^  is 
termed  a  Complex  Idea. 

Now,  there  are  philosophers  who  have  argued  as  follows. 
If  we  conceive  an  orange  to  be  divested  of  its  natural  colour 
without  acquiring  any  new  one ;  to  lose  its  softness  without 
becoming  hard,  its  roundness  without  becoming  square  or 
pentagonal,  or  of  any  other  regular  or  irregular  figure  what- 
ever ;  to  be  deprived  of  size,  of  weight,  of  taste,  of  smell ;  to' 
lose  all  its  mechanical  and  all  its  chemical  properties,  and* 
acquire  no  new  ones ;  to  become,  in  short,  invisible,  intangible, 
imperceptible  not  only  by  all  our  senses,  but  by  the  senses  of 
all  other  sentient  beings,  real  or  possible ;  nothing,  say  these 
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thinkers,  would  remain.  For  of  what  nature,  they  ask,  could 
be  the  residuum  ?  and  bj  what  token  could  it  manifest  its  pre- 
sence? To  the  unreflecting  its  exis|;ence  seems  to  rest  on  the 
evidence  of  the  senses.  But  to  the  senses  nothing  is  apparent 
except  the  sensations.  We  know,  indeed,  that  these  sensations 
are  bound  together  by  some  law ;  they  do  not  come  together 
at  random,  but  according  to  a  systematic  order,  which  is  part 
of  the  order  established  in  the  universe.  When  we  experience 
one  of  these  sensations,  we  usually  experience  the  others  also, 
or  know  that  we  have  it  in  our  power  to  experience  them. 
Bat  a  fixed  law  of  connexion,  making  the  sensations  occur 
together,  does  not,  say  these  philosophers,  necessarily  require 
what  Is  called  a  substratum  to  support  them.  The  conception 
of  a  substratum  is  but  one  of  many  possible  forms  in  which 
that  connexion  presents  itself  to  our  imagination ;  a  mode  of, 
as  it  were,  realizing  the  idea.  If  there  be  such  a  substratum,. 
suppose  it  this  instant  miraculously  annihilated,  and  let  the 
sensations  continue  to  occur  in  the  same  order,  and  how  would 
the  substratum  be^missed  ?  By  what  signs  should  we  be  able 
to  discover  that  its  existence  had  terminated  ?  should  we  not 
W  as  much  reason  to  believe  that  it  still  existed  as  we  now 
W?  and'if  we  should  not  then  be  warranted  in  believing  it, 
how  can  we  be  so  now  ?  A  body,  therefore,  according  to  these 
metaphysicians,  is  not  anything  intrinsically  different  from 
the  sensations  which  the  body  is  said  to  produce  in  us ;  it  is, 
^  short,  a  set  of  sensations  joined  together  according  to  a 
filed  law. 

The  controversies  to  which  these  speculations  have  given 
rise^  and  the  doctrines  which  have  been  developed  in  the 
Utempt  to  find  a  conclusive  answer  to  them,  have  been  fruitful 
of  important  consequences  to  the  Science  of  Mind.     The  sensa- 
tions (it  was  answered)  which  we  are  conscious  of,  and  which 
tre  receive,  not  at  random,  but  joined  together  in  a  certain 
uniform  manner,  imply  not  only  a  law  or  laws  of  connexion, 
bat  a  cause  external  to  our  mind,  which  causey  by  its  own 
laws,  determines  the  laws  according  to  which  the  sensations 
are  connected  and  experienced.     The  schoolmen  used  to  call 
this  external  cause  by  the  name  we  have  already  employed,  a 
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subsiralum  ;  and  its  attributes  (as  thej  expressed  themselves' 
inhered,  literally  etuck,  in  it.  To  this  snbstratum  the  nam< 
Matter  is  usually  given  in  philosophical  discussions.  It  wb 
soon^  however,  acknowledged  by  all  who  reflected  on  the  sub 
jectj  that  the  existence  of  matter  could  not  be  proved  b^ 
extrinsic  evidence.  The  answer^  therefore,  now  usually  mad 
to  Berkeley  and  his  followers,  is,  that  the  belief  is  intuitive 
that  mankind,  in  all  ages,  have  felt  themselves  compelled,  b; 
a  necessity  of  their  nature,  to  refer  their  sensations  to  an  ex 
temal  cause :  that  even  those  who  deny  it  in  theory,  yield  t( 
the  necessity  in  practice,  and  both  in  speech,  thought,  an< 
feeling,  do,  equally  with  the  vulgar,  acknowledge  their  sensa 
tions  to  be  the  efiects  of  something  external  to  them :  thi 
knowledge,  therefore,  it  is  affirmed,  is  as  evidently  intuitiv 
as  our  knowledge  of  our  sensations  themselves  is  intuitive 
And  here  the  question  merges  in  the  fundamental  problem  c 
metaphysics  properly  so  called ;  to  which  science  we  leave  it. 
But  although  the  extreme  doctrine  of  the  Idealist  meta 
physicians,  that  objects  are  nothing  but  our  sensations  ant 
the  laws  which  connect  them,  has  not  been  generally  adoptei 
by  subsequent  thinkers ;  the  point  of  most  real  importance  i 
one  on  which  those  metaphysicians  are  now  verj  general!; 
considered  to  have  made  out  their  case :  viz.,  that  all  we  Jtnat 
of  objects  is  the  sensations  which  they  give  us,  and  the  orde 
of  the  occurrence  of  those  sensations.  Kant  himself,  on  thi 
point,  is  as  explicit  as  Berkeley  or  Locke.  However  firm! 
convinced  that  there  exists  an  universe  of  ''Things  in  them 
selves,^'  totally  distinct  from  the  universe  of  phenomena,  or  o 
things  as  they  appear  to  our  senses ;  and  even  when  bringinj 
into  use  a  technical  expression  {Noumenon)  to  denote  wha 
the  thing  is  in  itself,  as  contrasted  with  the  representation  c 
it  in  our  minds ;  he  allows  that  this  representation  (the  matte 
of  which,  he  says,  consists  of  our  sensations,  though  the  fon 
is  given  by  the  laws  of  the  mind  itself)  is  all  we  know  of  th 
object :  and  that  the  real  nature  of  the  Thing  is,  and  by  th 
constitution  of  our  faculties  ever  must  remain,  at  least  in  th 
present  state  of  existence,  an  impenetrable  mystery  to  ui 
"  Of  things  absolutely  or  in  themselves,''  says  Sir  Williat 
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Hamflton,*  "be  they  external^  be  they  internal^  we  know 
nothing,  or  know  them  only  as  incognisable ;  and  become 
aware  of  their  incomprehensible  existence^  only  as  this  is  in- 
directly and  accidentally  revealed  to  us^  through  certain  qualities 
related  to  our  faculties  of  knowledge,  and  which  qualities^ 
again,  we  cannot  think  as  unconditioned^  irrelative,  existent 
in  and  of  themselves.  All  that  we  know  is  therefore  phaeno- 
menal, — ^phsenomenal  of  the  unknown."t  The  same  doctrine 
is  laid  down  in  the  clearest  and  strongest  terms  by  M.  Cousin^ 
whose  observations  on  the  subject  are  the  more  worthy  of 
attention^  as,  in  consequence  of  the  ultra-German  and  ontolo- 
gical  character  of  his  philosophy  in  other  respects,  they  may 
he  regarded  as  the  admissions  of  an  opponent,  j: 
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t  Sir  William  Hamilton  even  goes  ao  far  as  to  assert  that  this  opinion  not 
odjnov  is,  but  always  has  been,  held  by  nearly  all  philosophers.  ''It  has 
Imb  eommonly  confessed,  that,  as  substances,  we  know  not  what  is  Matter, 
ttd  tn  ignorant  of  what  is  MindL  With  the  exception,  in  fact,  of  a  few  late 
Abnhitist  theorisers  in  Germany,  this  is,  perhaps,  the  truth  of  all  others  most 
kniMmioasly  re-echoed  by  every  philosopher  of  every  school."  And  he  sup< 
poiti  hit  MseitioB  by  quotations  from  seventeen  thinkers  of  eminence,  beginning 
vith  Protagoras  and  Aristotle,  and  ending  with  Kant.  Gladly,  however,  as  I 
■Md  learn  that  a  philosophical  truth  destructive  of  so  great  a  mass  of  base- 
kn  and  misleading  speculation  had  been  universally  recognised  by  philosophers 
tf  lOpMt.time,  and  that  Ontology,  instead  of  being,  as  I  had  hitherto  believed, 
tks  oUeit  form  of  philosophy,  was  a  recent  invention  of  Schelling  and  Hegel ;  I 
M  obliged  to  confess,  that  none  of  the  passages  extracted  by  Sir  William 
Htoiilton,  except  one  from  the  elder  Scaliger  and  another  from  Newton,  convey 
^  By  mind  the  conclusion  that  the  writers  had  ever  come  within  sight  of  the 
(NM  truth  which  he  supposes  them  to  have  intended  to  express.  Almost  all 
^psMsges  seem  to  me  perfectly  compatible  with  the  rejection  of  it.;  and  in 
B^  I  cannot,  by  any  legitimate  interpretation,  find  anything  more  than  a 
"■B^tion  of  the  iar  more  obvious  principle,  that  our  knowledge  of  external 
^i'iQgi  is  necessarily  conditioned  by  the  laws  of  our  knowing  faculty  :  a  very 
*S6mit  thing  from  the  assertion  that  the  laws  of  that  faculty  are  such  as  to 
^  01  all  knowledge  of  outward  things,  except  that  of  their  mere  existence.    • 

Whether  Sir  William  Hamilton  has  or  has  not  antedated  this  latter  doctrine, 
**  in  historical  fact ;  philosophically,  at  least,  the  exposition  of  it,  and  refutatiot. 
^the  Ontokgists  from  their  own  premises  and  in  their  own  language,  which  he 
^  famished  in  the  first  paper  of  his  Discuatuma,  leaves  nothing  to  be  desired. 

X  "  Nous  Savons  qull  exists  quelque  chose  hors  de  nous,  parceque  nous  ne 
pOQToni  expliquer  nos  percepUons  sans  les  rattacher  k  des  causes  distinctes  de 
^(^mftmes ;  nous  savons  de  plus  que  ces  causes^  dont  nous  ne  connaissons  pas 
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There  is  not  the  slightest  reason  for  believing  that 
we  call  the  sensible  qualities  of  the  object  are  a  type  of 
thing  inherent  in  itself,  or  bear  any  affinity  to  its  own  n 
A  cause  does  not,  as  such,  resemble  its  efiects ;  an  east  w 
not  like  the  feeling  of  cold,  nor  heat  like  the  steam  of  b 
water.  Why  then  should  matter  resemble  our  sensal 
Why  should  the  inmost  nature  of  fire  or  water  resembl 
impressions  made  by  those  objects  upon  our  senses  ?*    * 


d'ailleurs  ressencey  produiaent  lea  effets  lea  plus  TariAblWy  les  plus  di 
mdme  les  plas  contnuret,  selon  qu*elle8  reDcontrant  telle  nature  ou  U 
position  du  sujet.  Mala  aaxxjua-nona  quelque  choae  de  plua  T  et  m6me 
cantctbre  ind^terraind  dea  cauaea  que  noua  conoeTona  dana  lea  corpa, 
quelque  choae  de  plua  Ik  aavoir  T  Y  a-t-il  lieu  de  noua  enqu^rir  ai  no 
ceTona  lea  choaea  tellea  qu'ellea  aont  ?  Non  ^Tidemment.  •  .  .  •  Je 
pas  que  le  problbme  eat  insoluble,  je  dis  ^*il  est  abturde  et  enferme  whe 
diction.  Noua  ne  aavons  pas  ee  que  ees  causes  sont  en  elles-mSmes,  et  li 
noua  defend  de  chercher  Ik  leconnaitre :  maia  U  eat  bien  Evident  d  priori, 
ne  sont  pas  en  elles-mimes  ce  qu*elles  sont  par  rapport  d  nous,  puiaque  la  p 
du  aujet  modifie  n^oeaaairement  leur  action.  Supprimez  tout  aiget  aei 
eat  certain  que  oea  cauaea  agiraient  encore  puiaqu'ellea  continueraient  d\ 
inaia  ellea  agiraient  autrement ;  ellea  aeraient  encore  dee  qualiti^  et  d 
pri^t^,  maia  qui  ne  ressembleraient  k  rien  de  ce  que  nous  connaissona. 
ne  manifesterait  plus  aucune  des  propridt^  que  nous  lui  connaiaaon 
aerait-U  T  C'eat  ce  que  noua  ne  aaurons  jamaia.  (Test  d^aiUeurs  pent- 
probUme  qui  ne  r^pugnepas  seulement  d  la  nature  de  noire  esprit,  maisd  « 
mime  des  choses,  Quand  mdrne  en  effet  on  supprimerait  par  la  pena^ 
sujeta  aentanta,  il  faudrait  encore  admettre  que  nul  oorpa  ne  manifeatc 
propri^t^  autrement  qu^en  relation  aveo  un  aujet  quelconque,  et  dan! 
ses  proprUUs  ne  seraient  encore  que  relatives :  en  aorte  qu'il  me  par 
raiaonnable  d*admettre  que  lea  propri^t^  d^termin^ea  dea  corps  n'eziat 
ind^pendamment  d'un  sOjet  quelconque,  et  que  quand  on  demande  si  1 
pri^t^  de  la  mati^re  sont  teUes  que  nous  les  percevons,  il  faudrait  voir  i 
vant  si  elles  sont  en  tant  que  d^termin^es,  et  dans  quel  sens  il  est  vrai 
qu'elles  sont." — Cours  d^Bistoire  de  la  Philosophie  Morale  au  I8me  sOt 
le9on. 

*  An  attempt,  indeed,  has  been  made  by  Beid  and  others,  to  establ 
filthough  some  of  the  properties  we  aacribe  to  objecta  exiat  only  in  oui 
tiona,  othera  exiat  in  the  thinga  themselves,  being  such  as  cannot  poa 
copies  of  any  impression  upon  the  senses ;  and  they  ask,  from  what  aei 
our  notiona  of  extension  and  figure  have  been  derived  ?  The  gauntlet 
down  by  Beid  was  taken  up  by  Brown,  who,  applying  greater  powers 
lysis  than  had  previouBly  been  applied  tu  the  notions  of  extension  anc 
showed  clearly  what  are  the  sensations  from  which  those  notiona  are  < 
viz.  aeoaations  of  touch,  combined  with  aenaationa  of  a  claaa  pi^viou 
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what  principle  are  we  authorized  to  deduce  from  the  effects^ 
anything  conoerning  the  cause^  except  that  it  is  a  cause  ade- 
quate to  produce  those  effects?  It  may  therefore  safely  be 
laid  down  as  a  truth  both  obvious  in  itself^  and  admitted  by 
all  whom  it  is  at  present  necessary  to  take  into  consideration, 
that^  of  the  outward  world,  we  know  and  can  know  absolutely 
notJuug,  except  the  sensations  which  we  experience  from  it.* 
TW,  however,  who  still  look  upon  Ontology  as  a  possible 
sdence,  and  think,  not  only  that  bodies  have  an  essential  con- 
stitution of  their  own,  lying  deeper  than  our  perceptions,  but 
that  this  essence  or  nature  is  accessible  to  human  investigation, 
cannot  expect  to  find  their  refutation  here.  The  question 
depends  on  the  nature  and  laws  of  Intuitive  Knowledge,  and 
is  not  within  the  province  of  logic. 

§  8.  Body  having  now  been  defined  the  external  cause, 
and  (according  to  the  more  reasonable  opinion)  the  hidden 
external  cause,  to  which  we  refer  our  sensations ;  it  remains 

&de  idverted  to  bjmetaphyiicians,  thoee  which  hAve  their  seat  in  our  muscukr 
^^vne.  Any  vtudent  who  is  not  yet  acquainted  with  this  excellent  specimen  of 
■sttphyrical  analysii,  may  consult  the  first  volume  of  Brown's  Lecturer  or 
Hiiri  AmalytU  of  the  Mind,  or  The  Senses  and  the  Intellect,  by  Mr.  Alexander 
^■01)  or  the  chapters  on  Perception  in  Mr.  Herbert  Spencer*s  Principles  of 
^fAologji :  though  the  last-mentioned  thinker,  after  tracing  with  great  analy* 
^  power  the  generation  of  the  very  complex  mental  impressions  of  extension 
^  figure  from  the  sensation  of  physical  resistance  and  other  muscular  sensa- 
^iotty  nevertheless,  with  singular  inconsistency,  regards  those  impressions  as 
^nd  perceptions  of  inherent  qualities  of  the  worid  without. 

Od  this  point  M.  Cousin  may  again  be  cited  in  favour  of  the  better  doctrine. 
H.  Cooiin  recognises,  in  opposition  to  Beid,  the  essential  subjectivity  of  our 
^oooBpiions  of  what  are  called  the  primary  qualities  of  matter,  as  extension, 
*>&%,  &c.,  eqnally  with  those  of  colour,  heat,  and  the  remainder  of  the 
*i><Kttpd  secondary  qualities. — Cows,  ut  supra,  9me  le^on. 

*  Since  the  sentence  in  the  text  was  first  published,  two  important  excep- 
^  to  the  unanimity  there  spoken  of  have  declared  themselves ;  Mr.  Herbert 
fencer  (see  the  preceding  note)  and  Mr.  Bailey,  whose  Letters  on  the  Philo- 
"th  ^  ike  Human  Mind  have  since  appeared.  This  is  not  the  place  ttxt 
^'viUDmg  Mr.  Bailey's  opinions;  but  it  would  be  uncandid  to  repeat  the 
"^^tement  made  in  the  text,  without  qualifying  it  by  the  express  mention  of  so 
^*tingnisbed  a  dissentient.  And  I  am  the  more  bound  to  do  so,  as  the  work 
"^  <IQeition  is  one,  to  nearly  the  whole  of  which,  except  the  part  relating  to 
^  lobject^  I  attach  real  and  great  value. 

5—2 
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to  frame  a  definition  of  Mind.  Nor^  after  the  preceding 
observations^  will  this  be  difficult  For,  as  our  conception  of 
a  body  is  that  of  an  unknown  exciting  cause  of  sensations,  so 
our  conception  of  a  mind  is  that  of  an  unknown  recipient,  or 
percipient,  of  them ;  and  not  of  them  alone,  but  of  all  our 
other  feelings.  As  body  is  the  mysterious  something  which 
excites  the  mind  to  feel,  so  mind  is  the  mysterious  something 
which  feels  and  thinks.  It  is  unnecessary  to  give  in  the  case 
of  mind,  as  we  gave, in  the  case  of  matter,  a  particular  state- 
ment of  the  sceptical  system  by  which  its  existence  as  a  Thing 
in  itself,  distinct  from  the  series  of  what  are  denominated  its 
states,  is  called  in  question.  But  it  is  necessary  to  remark, 
that  on  the  inmost  nature  of  the  thinking  principle,  as  well  as 
on  the  inmost  nature  of  matter,  we  are,  and  with  our  faculties 
must  always  remain,  entirely  in  the  dark.  All  which  we  are 
aware  of,  even  in  our  own  minds,  is  (in  the  words  of  Mr. 
Mill)  a  certain  "  thread  of  consciousness ;"  a  series  of  feelings, 
that  is,  of  sensations,  thoughts,  emotions,  and  volitions,  more 
or  less  numerous  and  complicated.  There  is  a  something  I 
call  Myself,  or,  by  another  form  of  expression,  my  mind, 
which  I  consider  as  distinct  from  these  sensations,  thoughts, 
&c. ;  a  something  which  I  conceive  to  be  not  the  thoughts, 
but  the  being  that  has  the  thoughts,  and  which  I  can  conceive 
as  existing  for  ever  in  a  state  of  quiescence,  without  any 
thoughts  at  all.  But  what  this  being  is,  though  it  is 
myself,  I  have  no  knowledge,  other  than  the  series  of  its  states 
of  consciousness.  As  bodies  manifest  themselves  to  me  only 
through  the  sensations  of  which  I  regard  them  as  the  causes, 
so  the  thinking  principle,  or  mind,  in  my  own  nature,  makes 
itself  known  to  me  only  by  the  feelings  of  which  it  is  conscious. 
I  know  nothing  about  myself,  save  my  capacities  of  feeling 
or  being  conscious  (including,  of  course,  thinking  and  willing) : 
and  were  I  to  learn  anything  new  concerning  my  own  nature, 
I  cannot  with  my  present  faculties  conceive  this  new  informa- 
tion to  be  anything  else,  than  that  I  have  some  additional  capa- 
cities, as  yet  unknown  to  me,  of  feeling,  thinking,  or  willing. 
Thus,  then,  as  body  is  the  unsentient  cause  to  which  we 
are  naturally  prompted  to  refer  a  certain  portion  of  our  feel- 
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ings,  80  mind  may  be  described  as  the  sentient  subject  (in  the 
German  sense  of  the  term)  of  all  feelings ;  that  which  has  or 
feels  them.  But  of  the  nature  of  either  body  or  mind^ 
farther  than  the  feelings  which  the  former  excites^  and  which 
the  latter  experiences^  we  do  not,  according  to  the  best  exist- 
ing doctrine^  know  anything ;  and  if  anything^  logic  has 
nothing  to  do  with  it^  or  with  the  manner  in  which  the  know- 
ledge is  acquired.  With  this  result  we  may  conclude  this 
portion  of  our  subject,  and  pass  to  the  third  and  only  remain- 
ing dass  or  division  of  Nameable  Things. 

III.  Attributes  :  and^  first^  Qualities. 

§  9.  From  what  has  already  been  said  of  Substance^ 
what  is  to  be  said  of  Attribute  is  easily  deducible.  For  if  we 
know  not,  and  cannot  know^  anything  of  bodies  but  the  sensa- 
tions which  they  excite  in  us  or  in  others,  those  sensations 
must  be  all  that  we  can,  at  bottom,  mean  by  their  attributes ; 
and  the  distinction  which  we  verbally  make  between  the  pro- 
perties of  things  and  the  sensations  we  receive  from  them, 
miist  originate  in  the  convenience  of  discourse  rather  than  in 
the  nature  of  what  is  signified  by  the  terms. 

Attributes  are  usually  distributed  under  the  three  heads 
of  Quality,  Quantity,  and  Relation.  We  shall  come  to  the 
two  latter  presently :  in  the  first  place  we  shall  confine  our- 
selves to  the  former. 

Let  us  take,  then,  as  our  example,  one  of  what  are  termed 

the  sensible   qualities  of  objects,   and  let  that  example  be 

whiteness.     When  we  ascribe  whiteness  to  any  substance,  as, 

for  instance,  snow;   when  we  say  that  snow  has  the  quality 

whiteness,  what  do  we  really  assert?      Simply,  that  when 

snow  is  present  to  our  organs,  we  have  a  particular  sensation, 

which  we  are  accustomed  to  call  the  sensation  of  white.     But 

how  do  I  know  that  snow  is  present?     Obviously  by  the 

sensations  which  I  derive  from  it,  and  not  otherwise.    I  infer 

that  the  object  is  present,    because  it  gives  me  a  certain 

assemblage  or  series  of  sensations.     And  when  I  ascribe  to  it 

the  attribute  whiteness,  my  meaning  is  only,  that,  of  the 
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sensations  composing  this  group  or  series^  that  which  I  call 
the  sensation  of  white  colour  is  one. 

This  is  one  view  which  may  be  taken  of  the  subject.  But 
there  is  also  another  and  a  different  view.  It  may  be  said^ 
that  it  is  true  we  know  nothing  of  sensible  objects,  except  the 
sensations  they  excite  in  us ;  that  the  fact  of  our  receiving 
from  snow  the  particular  sensation  which  is  called  a  sensation 
of  white,  is  the  ground  on  which  we  ascribe  to  that  substance 
the  quality  whiteness ;  the  sole  proof  of  its  possessing  that 
quality.  But  because  one  thing  may  be  the  sole  evidence  of 
the  existence  of  another  thing,  it  does  not  follow  that  the  two 
are  one  and  the  same.  The  attribute  whiteness  (it  may  be 
said)  is  not  the  fact  of  receiving  the  sensation,  but  something 
in  the  object  itself;  a  power  inherent  in  it ;  something  in 
virtue  of  which  the  object  produces  the  sensation.  And  when 
we  affirm  that  snow  possesses  the  attribute  whiteness,  we  do 
not  merely  assert  that  the  presence  of  snow  produces  in  us  that 
sensation,  but  that  it  does  so  through,  and  by  reason  of,  that 
power  or  quality. 

For  the  purposes  of  logic  it  is  not  of  material  importance 
which  of  these  opinions  we  adopt.  The  full  discussion  of  the 
subject  belongs  to  the  other  department  of  scientific  inquiry, 
so  often  alluded  to  under  the  name  of  metaphysics ;  but  it  may 
be  said  here,  that  for  the  doctrine  of  the  existence  of  a  peculiar 
species  of  entities  called  qualities,  I  can  see  no  foundation  ex- 
cept in  a  tendency  of  the  human  mind  which  is  the  cause  of 
many  delusions.  I  mean,  the  disposition,  wherever  we  meet 
with  two  names  which  are  not  precisely  synonymous,  to  sup- 
pose that  they  must  be  the  names  of  two  different  things ; 
whereas  in  reality  they  may  be  names  of  the  same  thing  viewed 
in  two  diflferent  lights,  or  under  different  suppositious  as 
to  surrounding  circumstances.  Because  quality  and  sensation 
cannot  be  put  indiscriminately  one  for  the  other,  it  is  sup- 
posed that  they  cannot  both  signify  the  same  thing,  namely, 
the  impression  or  feeling  with  which  we  are  affected  through 
our  senses  by  the  presence  of  an  object ;  although  there  is  at 
least  no  absurdity  in  supposing  that  this  identical  impression 
or  feeling  may  be  called  a  sensation  when  considered  merely 
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in  itself,  and  a  quality  when  regarded  as  emanating  from  any 
one  of  the  numerous  objects,  the  presence  of  which  to  our 
organs  excites  in  our  minds  that  among  various  other  sensa- 
tions or  feelings.  And  if  this  be  admissible  as  a  supposition, 
it  rests  with  those  who  contend  for  an  entity  per  se  called  a 
quality,  to  show  that  their  opinion  is  preferable,  or  is  anything 
in  fact  but  a  lingering  remnant  of  the  scholastic  doctrine  of 
occult  causes;  the  very  absurdity  which  Moliere  so  happily 
ridiculed  when  he  made  one  of  his  pedantic  physicians  account 
for  the  fact  that  '^  Fopium  endormit,''  by  the  maxim  ''  parce- 
qu'il  a  une  vertu  soporifique/' 

It  is  evident  that  when  the  physician  stated  that  opium 
had  ''une  vertu  soporifique,'^  he  did  not  account  for,  but 
merely  asserted  over  again,  the  fact  that  it  endormU.  In  like 
manner,  when  we  say  that  snow  is  white  because  it  has  the 
quality  of  whiteness,  we  are  only  re-asserting  in  more  technical 
language  the  fact  that  it  excites  in  us  the  sensation  of  white. 
If  it  be  said  that  the  sensation  must  have  some  cause,  I  answer, 
its  cause  is  the  presence  of  the  assemblage  of  phenomena  which 
is  termed  the  object.  When  we  have  asserted  that  as  often  as 
the  object  is  present,  and  our  organs  in  their  normal  state,  the 
sensation  takes  place,  we  have  stated  all  that  we  know  about 
the  matter.  There  is  no  need,  after  assigning  a  certain  and 
intelligible  cause,  to  suppose  an  occult  cause  besides,  for  the 
purpose  of  enabling  the  real  cause  to  produce  its  effect.  If  I 
am  asked,  why  does  the  presence  of  the  object  cause  this  sen- 
sation in  me,  I  cannot  tell :  I  can  only  say  that  such  is  my 
nature,  and  the  nature  of  the  object ;  that  the  fact  forms  a  part 
of  the  constitution  of  things.  And  to  this  we  must  at  last 
come,  even  after  interpolating  the  imaginary  entity.  What- 
ever number  of  links  the  chain  of  causes  and  effects  may  con- 
sist of,  how  any  one  link  produces  the  one  which  is  next  to 
it,  remains  equally  inexplicable  to  us.  It  is  as  easy  to  com- 
prehend that  the  object  should  produce  the  sensation  directly 
and  at  once,  as  that  it  should  produce  the  same  sensation 
by  the  aid  of  something  else  called  the  power  of  producing  it. 

But  as  the  diflSculties  which  may  be  felt  in  adopting  this 
view  of  the  subject  cannot  be  removed  without  discussions 
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IraDscending  the  bounds  of  our  science,  I  content  myself  i 
a  passing  indication,  and  shall,  for  the  purposes  of  logic,  m 
a  language  compatible  with  either  view  of  the  nature  of  < 
lities.  I  shall  say, — what  at  least  admits  of  no  dispute, — 
the  quality  of  whiteness  ascribed  to  the  object  snow,  is  ^rom 
on  its  exciting  in  us  the  sensation  of  white ;  and  adopting 
language  ali*eady  used  by  the  school  logicians  in  the  case  of 
kind  of  attributes  called  Relations,  I  shall  term  the  sensa 
of  white  the /oundalion  of  the  quality  whiteness.  For  lo| 
purposes  the  sensation  is  the  only  essential  part  of  wlu 
meant  by  the  word ;  the  only  part  which  we  ever  can  be  < 
cerned  in  proving.  When  that  is  proved,  the  quality  is  pro^ 
if  an  object  excites  a  sensation,  it  has,  of  course,  the  powe 
exciting  it. 

IV.  Relations. 

§   10.     The  qualities  of  a  body,  we  have  said,  are 
attributes  grounded  on  the  sensations  which  the  presenc 
that  particular  body  to  our  organs  excites  in  our  minds, 
when  we  ascribe  to  any  object  the  kind  of  attribute  calli 
Relation,  the  foundation  of  the  attribute  must  be  sometl 
in  which  other  objects  arc  concerned  besides  itself  and  the 
cipient. 

As  there  may  with  propriety  be  said  to  be  a  relation 
tween  any  two  things  to  which  two  correlative  names  ar 
may  be  given,  we  may  expect  to  discover  what  constitute 
relation  in  general,  if  we  enumerate  the  principal  cases  in  wl 
mankind  have  imposed  correlative  names,  and  observe  v 
these  cases  have  in  common. 

What,  then,  is  the  character  which  is  possessed  in  c 
mon  by  states  of  circumstances  so  heterogeneous  and  dise 
ant  as  these:  one  thing  Hie  another;  one  thing  un 
another ;  one  thing  near  another ;  one  thing  far /rata  anotl 
one  thing  be/ore,  after y  along  vo\th  another ;  one  thing  gret 
equal,  less,  than  another ;  one  thing  the  cause  of  another, 
e^ect  of  another;  one  person  the  master,  servant,  child,  pai 
debtor,  creditor,  sovereign,  subject,  attomeif^  client,  of  anol 
and  so  on  ? 
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Omitting,  for  the  present,  the  case  of  Resemblance,  (a  re- 
lation which  requires  to  be  considered  separately,)  there  seems 
to  be  one  thing  common  to  all  these  cases,  and  only  one ;  that 
in  each  of  them  there  exists  or  occurs,  or  has  existed  or 
occurred,  or  may  be  expected  to  exist  or  occur,  some  fact  or 
phenomenon,  into  which  the  two  things  which  are  said  to  be 
idated  to  each  other,  both  enter  as  parties  concerned.  This 
fact,  or  phenomenon,  is  what  the  Aristotelian  logicians  called 
^^ffitdamenium  relationis.  Thus  in  the  relation  of  greater 
and  less  between  two  magnitudes,  the /undamentum  relationis 
is  the  &ct  that  one  of  the  two  magnitudes  could,  under  certain 
conditions,  be  included  in,  without  entirely  filling,  the  space 
occupied  by  the  other  magnitude.  In  the  relation  of  master 
uid  servant,  the  fundamentum  relationis  is  the  fact  that  the 
one  has  undertaken,  or  is  compelled,  to  perform  certain  ser- 
^^  for  the  benefit  and  at  the  bidding  of  the  other.  Exam- 
ples might  be  indefinitely  multiplied ;  but  it  is  already  obvious 
that  whenever  two  things  are  said  to  be  related,  there  is  some 
f>ct,  or  series  of  facts,  into  which  they  both  enter ;  and  that 
whenever  any  two  things  are  involved  in  some  one  fact,  or 
^ries  of  facts,  we  may  ascribe  to  those  two  things  a  mutual 
idation  grounded  on  the  fact.  Even  if  they  have  nothing  in 
common  but  what  is  common  to  all  things,  that  they  are 
niembers  of  the  universe,  we  call  that  a  relation,  and  deno- 
niinate  them  fellow-creatures,  fellow-beings,  or  fellow-denizens 
of  the  universe.  But  in  proportion  as  the  fact  into  which  the 
^wo  objects  enter  as  parts  is  of  a  more  special  and  peculiar,  or 
^  a  more  complicated  nature,  so  also  is  the  relation  grounded 
^pon  it.  And  there  are  as  many  conceivable  relations  as  there 
^  conceivable  kinds  of  fact  in  which  two  things  can  be  jointly 
concerned. 

In  the  same  manner,  therefore,  as  a  quality  is  an  attribute 
S^nnded  on  the  fact  that  a  certain  sensation  or  sensations  are 
produced  in  us  by  the  object,  so  an  attribute  grounded  on  some 
|>ct  into  which  the  object  enters  jointly  with  another  object, 
^  a  relation  between  it  and  that  other  object.  But  the  fact  in 
^he  latter  case  consists  of  the  very  same  kind  of  elements  as 
^e  iact  in  the  former ;  namely,  states  of  consciousness.     In 
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the  case^  for  example,  of  any  legal  relation,  as  debto 
creditor,  principal  and  agent,  guardian  and  ward,  the^ 
mentum  relationis  consists  entirely  of  thoughts,  feeling 
volitions  (actual  or  contingent),  either  of  the  persons 
selves  or  of  other  persons  concerned  in  the  same  series  of 
actions;  as, for  instance,  the  intentions  which  would  bef 
by  a  judge,  in  case  a  complaint  were  made  to  his  tribu 
the  infringement  of  any  of  the  legal  obligations  impoi 
the  relation ;  and  the  acts  which  the  judge  would  perfc 
consequence;  acts  being  (as  we  have  already  seen)  ai 
word  for  intentions  followed  by  an  effect,  and  that  effect 
but  another  word  for  sensations,  or  some  other  feelings, 
sioned  either  to  the  agent  himself  or  to  somebody  else, 
is  no  part  of  what  the  names  expressive  of  the  relation  i 
that  is  not  resolvable  into  states  of  consciousness ;  ou 
objects  being,  no  doubt,  supposed  throughout  as  the  cau 
which  some  of  those  states  of  consciousness  are  excite 
minds  as  the  subjects  by  which  all  of  them  are  experi 
but  neither  the  external  objects  nor  the  minds  making 
existence  known  otherwise  than  by  the  states  of  com 
ness. 

Cases  of  relation  are  not  always  so  complicated  as  tl 
which  we  last  alluded.  The  simplest  of  all  cases  of  n 
are  those  expressed  by  the  words  antecedent  and  conse 
and  by  the  word  simultaneous.  If  we  say,  for  instanoi 
dawn  preceded  sunrise,  the  fact  in  which  the  two  things, 
and  sunrise,  were  jointly  concerned,  consisted  only  of  tl 
things  themselves ;  no  third  thing  entered  into  the  \ 
phenomenon  at  all.  Unless,  indeed,  we  choose  to  call  tl 
cession  of  the  two  objects  a  third  thing ;  but  their  succ 
is  not  something  added  to  the  things  themselves ;  it  is 
thing  involved  in  them.  Dawn  and  sunrise  announce 
selves  to  our  consciousness  by  two  successive  sensations 
consciousness  of  the  succession  of  these  sensations  is  not  % 
sensation  or  feeling  added  to  them  ;  we  have  not  first  tl 
feelings,  and  then  a  feeling  of  their  succession.  To  ha^ 
feelings  at  all,  implies  having  them  either  successively,  i 
simultaneously.     Sensations,  or  other  feelings,  being  j 
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sacoessioD  and  simaltaneoasness  are  the  two  conditions,  to  the 
alternative  of  which  they  are  subjected  by  the  nature  of  our 
faculties ;  and  no  one  has  been  able^  or  needs  expect,  to  analyse 
the  matter  any  farther. 

{11.    In  a  somewhat  similar  position  are  two  other  sorts 
of  relation,  Likeness  and  Unlikeness.     1  have  two  sensations ; 
^e  will  suppose  them  to  be  simple  ones ;  two  sensations  of 
^hite,  or  one  sensation  of  white  and  another  of  black.     I  call 
the  first  two  sensations  Hie ;  the  last  two  nnlike.     What  is 
the  fact  or  phenomenon  constituting  the  fundawerUum  of  this 
v^tion?    The  two  sensations  first,  and  then  what  we  call  a 
feeling  of  resemblance,  or  of  want  of  resemblance.     Let  us 
confine  ourselves  to  the  former  case.     Resemblance  is  evidently 
s  feeling ;  a  state  of  the  consciousness  of  the  observer.  Whether 
the  feeling  of  the  resemblance  of  the  two  colours  be  a  third 
state  of  consciousness,  which  I  have  after  having  the  two  sen- 
cations  of  colour,  or  whether  (like  the  feeling  of  their  succes- 
^u)  it  is  involved  in  the  sensations  themselves,  may  be  a 
matter  of  discussion.     But  in  either  case,  these  feelings  of 
resemblance,  and  of  its  opposite,  dissimilarity,  are  parts  of  our 
nature ;  and  parts  so  far  from  being  capable  of  analysis^  that 
they  are  pre-supposed  in  every  attempt  to  analyse  any  of  our 
other  feelings.     Likeness  and  nnlikeness^  therefore,  as  well 
as  antecedence,  sequence,  and  simultaneousness,  must  stand 
apart  among  relations,  as   things   sui  generis.      They   are 
attributes  grounded  on  facts,  that  is,  on  states  of  conscious- 
ness, but  on  states   which   are  peculiar,   unresolvable^  and 
inexplicable. 

But^  though  likeness  or  unlikeness  cannot  be  resolved  into 
anything  else,  complex  cases  of  likeness  or  unlikeness  can  be 
resolved  into  simpler  ones.  When  we  say  of  two  things  which 
consist  of  parts,  that  they  are  like  one  another,  the  likeness  of 
the  wholes  does  admit  of  analysis ;  it  is  compounded  of  like- 
nesses between  the  various  parts  respectively,  and  of  likeness 
in  their  arrangement.  Of  how  vast  a  variety  of  resemblances 
of  parts  must  that  resemblance  be  composed,  which  induces 
U8  to  say  that  a  portrait,  or  a  landscape,  is  like  its  original. 
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If  one  person  mimics  another  with  any  success^  of  how  many 
simple  likenesses  must  the  general  or  complex  likeness  be 
compounded :  likeness  in  a  succession  of  bodily  postures ; 
likeness  in  voice^  or  in  the  accents  and  intonations  of  the 
voice ;  likeness  in  the  choice  of  words^  and  in  the  thoughts 
or  sentiments  expressed^  whether  by  word,  countenance,  or 
gesture. 

All  likeness  and  unlikeness  of  which* we  have  any  cogni- 
zance, resolve  themselves  into  likeness  and  unlikeness  between 
states  of  our  own,  or  some  other,  mind.  When  we  say  that 
one  body  is  like  another,  (since  we  know  nothing  of  bodies  but 
the  sensations  which  they  excite,)  we  mean  really  that  there  is 
a  resemblance  between  the  sensations  excited  by  the  two  bodies, 
or  between  some  portion  at  least  of  those  seusations.  If  we 
say  that  two  attributes  are  like  one  another,  (since  we  know 
nothing  of  attributes  except  the  sensations  or  states  of  feeling 
on  which  they  are  grounded,)  we  mean  really  that  those 
sensations,  or  states  of  feeling,  resemble  each  other.  We  may 
also  say  that  two  relations  are  alike.  The  fact  of  resemblance 
between  relations  is  sometimes  called  analogy,  forming  one  of 
the  numerous  meanings  of  that  word.  The  relation  in  which 
Priam  stood  to  Hector,  namely,  that  of  father  and  son,  resem- 
bles the  relation  in  which  Philip  stood  to  Alexander ;  resembles 
it  so  closely  that  they  are  called  the  same  relation.  The  rela- 
tion in  which  Cromwell  stood  to  England  resembles  the  rela- 
tion in  which  Napoleon  stood  to  France,  though  not  so  closely 
as  to  be  called  the  same  relation.  The  meaning  in  both  these 
instances  must  be,  that  a  resemblance  existed  between  the 
facts  which  constituted  the /undamentum  relationis. 

This  resemblance  may  exist  in  all  conceivable  gradations, 
from  perfect  undistinguishableness  to  something  extremely 
slight.  When  we  say,  that  a  thought  suggested  to  the 
mind  of  a  person  of  genius  is  like  a  seed  cast  into  the  ground, 
because  the  former  produces  a  multitude  of  other  thought*?, 
and  the  latter  a  multitude  of  other  seeds,  this  is  saying 
that  between  the  relation  of  an  inventive  mind  to  a  thought 
contained  in  it,  and  the  relation  of  a  fertile  soil  to  a  si?ed 
contained  in  it,  there  exists  a  resemblance :  the  real  resem- 


THINGS   DENOTED    BY   NAMES.  77 

bknce  being  in  the  two  fundamenta  relationis,  in  each 
of  which  there  occurs  a  germ,  producing  by  its  develop- 
ment a  multitude  of  other  things  similar  to  itself.  And 
aS;  whenever  two  objects  are  jointly  concerned  in  a  pheno- 
menon,  this  constitutes  a  relation  between  those  objects^ 
80;  if  we  suppose  a  second  pair  of  objects  concerned  in  a 
second  phenomenon,  the  slightest  resemblance  between  the 
two  phenomena  is  sufficient  to  admit  of  its  being  said  that 
the  two  relations  resemble;  provided,  of  course,  the  points 
of  resemblance  are  found  in  those  portions  of  the  two 
phenomena  respectively  which  are  connoted  by  the  relative 
names. 

While  speaking  of  resemblance,  it  is  necessary  to  take 

notice  of  an  ambiguity  of  language,  against  which  scarcely 

auy  one  is  sufficiently  on  his  guard.     Resemblance,  when  it 

exists  in  the  highest  degree  of  all,  amounting  to  undis- 

tiDguishableness,  is  often  called  identity,  and  the  two  similar 

things  are  said  to  be  the  same.     I  say  often,  not  always; 

for  we  do  not  say  that  two  visible  objects,  two  persons  for 

iiutance,  are  the  same,  because  they  are  so  much  alike  that 

one  might  be  mistaken  for  the  other :  but  we  constantly  use 

this  mode  of  expression  when  speaking  of  feelings ;  as  when 

I  say  that  the  sight  of  any  object  gives  me  the  same  sensation 

or  emotion  to-day  that  it  did  yesterday,  or  the  same  which  it 

pVes  to  some  other  person.    This  is  evidently  an  incorrect 

application  of  the  word  same ;  for  the  feeling  which  I  had 

yesterday  is  gone,  never  to  return;  what  I  have  to-day  is 

another  feeling,  exactly  like  the  former  perhaps,  but  distinct 

from  it ;  and  it  is  evident  that  two  different  persons  cannot 

be  experiencing  the  same  feeling,  in  the  sense  in  which  we 

say  that  they  are  both   sitting  at  the  same  table.     By  a 

similar  ambiguity  we  say,  that  two  persons  are  ill  of  the 

iame  disease ;  that  two  persons  hold  the  same  office ;  not  in 

the  sense  in  which  we  say  that  they  are  engaged  in  the  same 

adventure,  or  sailing  in  the  same  ship,  but  in  the  sense  that 

they  fill  offices  exactly  similar,  though,  perhaps,  in  distant 

places.      Oreat  confusion   of   ideas   is   often   produced,  and 

many  fallacies  engendered,  in  otherwise  enlightened  under- 
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standings,  by  not  being  sufficiently  alive  to  the  fact  (in  itselJF 
not  always  to  be  avoided,)  that  they  nse  the  same  name  to 
express  ideas  so  different  as  those  of  identity  and  nndis- 
tinguishable  resembhince.  Among  modem  writers.  Arch- 
bishop  Whately  stands  almost  alone  in  having  drawn  atten- 
tion to  this  distinction,  and  to  the  ambiguity  connected 
with  it. 

Several  relations,  generally  called  by  other  names,  are 
really  cases  of  resemblance.  As,  for  example,  quality; 
which  is  but  another  word  for  the  exact  resemblance  com* 
monly  called  identity,  considered  as  subsisting  between  things 
in  respect  of  their  quality.  And  this  example  forms  a 
suitable  transition  to  the  third  and  last  of  the  three  heads 
under  which,  as  already  remarked.  Attributes  are  commonly 
arranged. 

V.  Quantity. 

§  12.  Let  us  imagine  two  things,  between  which  there 
is  no  difference  (that  is,  no  dissimilarity)  ^  except  in  quantity 
alone:  for  instance,  a  gallon  of  water,  and  more  than  a 
gallon  of  water.  A  gallon  of  water,  like  any  other  external 
object,  makes  its  presence  known  to  us  by  a  set  of  sensations 
which  it  excites.  Ten  gallons  of  water  are  also  an  external 
object,  making  its  presence  known  to  us  in  a  similar  manner ; 
and  as  we  do  not  mistake  ten  gallons  of  water  for  a  gallon 
of  water,  it  is  plain  that  the  set  of  sensations  is  more  or  less 
different  in  the  two  cases.  In  like  manner,  a  gallon  of  water, 
and  a  gallon  of  wine,  are  two  external  objects,  making  their 
presence  known  by  two  sets  of  sensations,  which  sensations 
are  different  from  each  other.  In  the  first  case,  however,  we 
say  that  the  difference  is  in  quantity ;  in  the  last  there  is  a 
difference  in  quality,  while  the  quantity  of  the  water  and  of 
the  wine  is  the  same.  What  is  the  real  distinction  between 
the  two  cases?  It  is  not  the  province  of  Logic  to  analyse 
it;  nor  to  decide  whether  it  is  susceptible  of  analysis  or  not. 
For  us  the  following  considerations  are  sufficient.  It  is 
evident  that  the  sensations  I  receive  from  the  gallon  of 
water,  and  those  I  receive  from  the  gallon  of  wine,  are  not 
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the  same,  that  is,  not  precisely  alike :  neither  are  they  alto« 
getber  nnlike :  they  are  partly  similar,  partly  dissimilar; 
and  that  in  which  they  resemble  is  precisely  that  in  which 
alone  the  gallon  of  water  and  the  ten  gallons  do  not  resemble. 
That  in  which  the  gallon  of  water  and  the  gallon  of  wine  are 
like  each  other,  and  in  which  the  gallon  and  the  ten  gallons 
of  water  are  unlike  each  other,  is  called  their  quantity.  This 
likeness  and  unlikeness  I  do  not  pretend  to  explain,  no  more 
than  any  other  kind  of  likeness  or  unlikeness.  But  my  object 
is  to  show,  that  when  we  say  of  two  things  that  they  differ 
in  quantity,  just  as  when  we  say  that  they  differ  in  quality, 
the  assertion  is  always  grounded  on  a  difference  in  the  sensa- 
tions which  they  excite.  Nobody,  I  presume,  will  say,  that 
to  see,  or  to  lift,  or  to  drink,  ten  gallons  of  water,  does 
not  include  in  itself  a  different  set  of  sensations  from  those 
of  seeing,  lifting,  or  drinking  one  gallon ;  or  that  to  see  or 
handle  a  foot-rule,  and  to  see  or  handle  a  yard-measure  made 
exactly  like  it,  are  the  same  sensations.  I  do  not  undertake 
to  say  what  the  difference  in  the  sensations  is.  Everybody 
knows,  and  nobody  can  tell ;  no  more  than  any  one  could  tell 
^hat  white  is,  to  a  person  who  had  never  had  the  sensation. 
But  the  difference,  so  far  as  cognizable  by  our  faculties,  lies  in 
^e  sensations.  Whatever  difference  we  say  there  is  in  the 
things  themselves,  is,  in  this,  as  in  all  other  cases,  grounded, 
and  grounded  exclusively,  on  a  difference  in  the  sensations 
excited  by  them. 

VI.  Attributes  Concluded. 

§  13.  Thus,  then,  all  the  attributes  of  bodies  which  are 
classed  under  Quality  or  Quantity,  are  grounded  on  the 
sensations  which  we  receive  from  those  bodies,  and  may  be 
defined,  the  powers  which  the  bodies  have  of  exciting  those 
sensations.  And  the  same  general  explanation  has  been  found 
to  apply  to  most  of  the  attributes  usually  classed  under  the 
head  of  Relation.  They,  too,  are  grounded  on  some  fact 
or  phenomenon  into  which  the  related  objects  enter  as  parts ; 
thai  fact  or  phenomenon  having  no  meaning  and  no  existence 
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to  US,  except  the  series  of  sensations  or  other  states  of  con- 
sciousness by  which  it  makes  itself  known ;  and  the  relation 
being  simply  the  power  or  capacity  which  the  object  possesses^ 
of  taking  part  along  with  the  correlated  object  in  the  prodac- 
tion  of  that  series  of  sensations  or  states  of  consciousness.  We 
have  been  obliged^  indeed^  to  recognise  a  somewhat  different 
character  in  certain  peculiar  relations,  those  of  succession  and 
simultaneity,  of  likeness  and  unlikeness.  These,  not  being 
grounded  on  any  fact  or  phenomenon  distinct  from  the  related 
objects  themselves,  do  not  admit  of  the  same  kind  of  analysis. 
But  these  relations,  though  not,  like  other  relations,  grounded 
on  states  of  consciousness,  are  themselves  states  of  conscious- 
ness :  resemblance  is  nothing  but  our  feeling  of  resemblance ; 
succession  is  nothing  but  our  feeling  of  succession.  Or,  if.  this 
be  disputed  (and  we  cannot,  without  transgressing  the  bounds 
of  our  science,  discuss  it  here),  at  least  our  knowledge  of 
these  relations,  and  even  our  possibility  of  knowledge,  is  con- 
fined to  those  which  subsist  between  sensations,  or  other 
states  of  consciousness;  for,  though  we  ascribe  resemblance, 
or  succession,  or  simultaneity,  to  objects  and  to  attributes, 
it  is  always  in  virtue  of  resemblance  or  succession  or  simul- 
taneity in  the  sensations  or  states  of  consciousness  which 
those  objects  excite,  and  on  which  those  attributes  are 
grounded. 

§  14.  In  the  preceding  investigation  we  have,  for  the 
sake  of  simplicity,  considered  bodies  only,  and  omitted  minds. 
But  what  we  have  said,  is  applicable,  mutatis  mutandis,  to  the 
latter.  The  attributes  of  minds,  as  well  as  those  of  bodies, 
are  grounded  on  states  of  feeling  or  consciousness.  But  in 
the  case  of  a  mind,  we  have  to  consider  its  own  states,  as 
well  as  those  which  it  produces  in  other  minds.  Every  attri- 
bute of  a  mind  consists  either  in  being  itself  affected  in  a 
certain  way,  or  affecting  other  minds  in  a  certain  way.  Con- 
sidered in  itself,  we  can  predicate  nothing  of  it  but  the  series 
of  its  own  feelings.  When  we  say  of  any  mind,  that  it  is 
devout,  or  superstitious,  or  meditative,  or  cheerful,  we  mean 
that  the  ideas,  emotions,  or  volitions  implied  in  those  words. 
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form  a  frequently  recurring  part  of  the  series  of  feelings,  or 
states  of  consciousness,  which  fill  up  the  sentient  existence  of 
that  mind. 

In  addition,  however,  to  those  attributes  of  a  mind  which 
si'e  grounded  on  its  own  states  of  feeling,  attributes  may  also 
1>6  ascribed  to  it,  in  the  same  manner  as  to  a  body,  grounded 
on  the  feelings  which  it  excites  in  other  minds.    A  mind  does 
not,  indeed,  like  a  body,  excite  sensations,  but  it  may  excite 
thoughts  or  emotions.     The  most  important  example  of  attri- 
butes ascribed  on  this  ground,  is  the  employment  of  terms  ex- 
pressive of  approbation  or  blame.    When,  for  example,  we  say 
of  any  character,  or  (in  other  words)  of  any  mind,  that  it  is 
admirable,  we  mean  that  the  contemplation  of  it  excites  the 
sentiment  of  admiration ;  and  indeed  somewhat  more,  for  the 
word  implies  that  we  not  only  feel  admiration,  but  approve 
that  sentiment  in  ourselves.     In  some  cases,  under  the  sem- 
blanoe  of  a  single  attribute,  two  are  really  predicated  :  one  of 
them,  a  state  of  the  mind  itself;  the  other,  a  state  with  which 
other  minds  are  affected  by  thinking  of  it.     As  when  we  say 
of  any  one  that  he  is  generous.  The  word  generosity  expresses 
a  certain  state  of  mind,  but  being  a  term  of  praise,  it  also  ex- 
presses that  this  state  of  mind  excites  in  us  another  mental 
state^  called  approbation.     The  assertion  made,  therefore,  is 
twofold,  and  of  the  following  purport :  Certain  feelings  form 
nabitoally  a  part  of  this  person's  sentient  existence ;  and  the 
^  of  those  feelings  of  his,  excites  the  sentiment  of  approba- 
tiou  in  ourselves  or  others. 

Ak  we  thus  ascribe  attributes  to  minds  on  the  ground  of 
ideas  and  emotions,  so  may  we  to  bodies  on  similar  grounds, 
>Dd  not  solely  on  the  ground  of  sensations  :  as  in  speaking  of 
the  beauty  of  a  statue ;  since  this  attribute  is  grounded  on 
the  peculiar  feeling  of  pleasure  which  the  statue  produces  in 
oar  minds ;  which  is  not  a  sensation,  but  an  emotion. 


^OL.  T. 
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VII.  General  Results. 

§  15.  Our  survey  of  the  varieties  of  Things  which  have 
been^  or  which  are  capable  of  beings  named — which  have  been, 
or  are  capable  of  being,  either  predicated  of  other  Things, 
or  themselves  made  the  subject  of  predications — is  now  con- 
cluded. 

Our  enumeration  commenced  with  Feelings.  These  we  * 
scrupulously  distinguished  from  the  objects  which  excite  them, 
and  from  the  organs  by  which  they  are,  or  may  be  supposed 
to  be,  conveyed.  Feelings  are  of  four  sorts:  Sensations, 
Thoughts,  Emotions,  and  Volitions.  What  are  called  Percep- 
tions are  merely  a  particular  case  of  Belief,  and  belief  is  a  kind 
of  thought.  Actions  are  merely  volitions  followed  by  an  effect. 
If  there  be  any  other  kind  of  mental  state  not  included  under 
these  subdivisions^  we  did  not  think  it  necessary  or  proper  in 
this  place  to  discuss  its  existence^  or  the  rank  which  ought  to 
be  assigned  to  it. 

After  Feelings  we  proceeded  to  Substances.  These  are  either 
Bodies  or  Minds.  Without  entering  into  the  grounds  of  the 
metaphysical  doubts  which  have  been  raised  concerning  the  ex- 
istence of  Matter  and  Mind  as  objective  realities^  we  stated  as 
sufficient  for  us  the  conclusion  in  which  the  best  thinkers  are 
now  for  the  most  part  agreed,  that  all  we  can  know  of  Matter 
is  the  sensations  which  it  gives  us,  and  the  order  of  occurrence 
of  those  sensations ;  and  that  while  the  substance  Body  is  the 
unknown  cause  of  our  sensations,  the  substance  Mind  is  the 
unknown  recipient. 

The  only  remaining  class  of  Nameable  Things  is  Attributes; 
and  these  are  of  three  kinds,  Quality,  Relation,  and  Quantity. 
Qualities,  like  substances,  are  known  to  us  no  otherwise  than 
by  the  sensations  or  other  states  of  consciousness  which  they 
excite :  and  while,  in  compliance  with  common  usage,  we  have 
continued  to  speak  of  them  as  a  distinct  class  of  Things,  we 
showed  that  in  predicating  them  no  one  means  to  predicate 
anything  but  those  sensations  or  states  of  consciousness^  on 
which  they  may  be  said  to  be  grounded^  and  by  which  alone 
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thej  can  be  defined  or  described.  Eelations,  except  the  simple 
cases  of  likeness  and  unlikeness^  succession  and  simultaneity^ 
are  similarly  grounded  on  some  fact  or  phenomenoni  that  is^  on 
some  series  of  sensations  or  states  of  consciousness^  more  or  less 
complicated.  The  third  species  of  Attribute,  Quantity,  is  also 
manifestly  grounded  on  something  in  our  sensations  or  states 
of  feeling,  since  there  is  an  indubitable  difference  in  the  sensa- 
tions excited  by  a  larger  and  a  smaller  bulk,  or  by  a  greater 
or  a  lc88  degree  of  intensity,  in  any  object  of  sense  or  of  con- 
sciousness. All  attributes,  therefore,  are  to  us  nothing  but 
either  our  sensations  and  other  states  of  feeling,  or  something 
uiextricably  involved  therein ;  and  to  this  even  the  peculiar 
uid  simple  relations  just  adverted  to  are  not  exceptions.  Those 
pwaliar  relations,  however,  are  so  important,  and,  even  if  they 
might  in  strictness  be  classed  among  states  of  consciousness, 
^  so  fundamentally  distinct  from  any  other  of  those  states^ 
that  it  would  be  a  vain  subtlety  to  confound  them  under  that 
common  head,  and  it  is  necessary  that  they  should  be  classed 
apart. 

Ai  the  result,  therefore,  of  our  analysis,  we  obtain  the  fol- 
lowing as  an  enumeration  and  classification  of  all  Nameable 
Things: — 
t  Ist.  Feelings,  or  States  of  Consciousness. 

2nd.  The  Minds  which  experience  those  feelings. 

8rd.  The  Bodies,  or  external  objects,  which  excite  certain 
of  those  feelings,  together  with  the  powers  or  properties 
thereby  they  excite  them ;  these  last  being  included  rather  in 
compliance  with  common  opinion,  and  because  their  existence 
18  taken  for  granted  in  the  common  language  from  which  I 
^nnot  prudently  deviate,  than  because  the  recognition  of  such 
powers  or  properties  as  real  existences  appears  to  be  warranted 
oy  a  sound  philosophy. 

4th,  and  last  The  Successions  and  Co-existences,  the  Like- 
^^868  and  Unlikenesses,  between  feelings  or  states  of  con- 
Piousness.  Those  relations,  when  considered  as  subsisting 
between  other  things,  exist  in  reality  only  between  the  states 
01  consciousness  which  those  thing?,  if  bodies,  excite,  if  minds, 
either  excite  or  experience. 

6— a 
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This^  until  a  better  can  be  suggested^  may  serve  as  a  i 
stitute  for  the  abortive  Classification  of  Existences^  termed 
Categories  of  Aristotle.  The  practical  application  of  it 
appear  when  we  commence  the  inquiry  into  the  Import  of ! 
positions ;  in  other  words^  when  we  inquire  what  it  is  w! 
the  mind  actually  believes^  when  it  gives  what  is  called 
assent  to  a  proposition. 

These  four  classes  comprising^  if  the  classification  be  con 
all  Nameable  Things,  these  or  some  of  them  must  of  co 
compose  the  signification  of  all  names ;  and  of  these,  or  s 
of  them,  is  made  up  whatever  we  call  a  fact. 

For  distinction's  sake,  every  fact  which  is  solely  comp 
of  feelings  or  states  of  consciousness  considered  as  such,  is  o 
called  a  Psychological  or  Subjective  fact;  while  every 
which  is  composed,  either  wholly  or  in  part,  of  something 
ferent  from  these,  that  is,  of  substances  and  attributes,  is  ca 
an  Objective  fact.  We  may  say,  then,  that  every  objec 
fact  is  grounded  on  a  corresponding  subjective  one ;  and 
no  meaning  to  us,  (apart  from  the  subjective  fact  which  co 
sponds  to  it,)  except  as  a  name  for  the  unknown  and  inscrut 
process  by  which  that  subjective  or  psychological  fact  is  brou 
to  pass. 


CHAPTER  IV. 


OF   PROPOSITIONS. 


$  1.  In  treating  of  Propositions,  as  already  in  treating 
of  Xames^  some  considerations  of  a  comparatively  elementary 
^ture  respecting  their  form  and  varieties  must  be  premised, 
before  entering  upon  that  analysis  of  the  import  conveyed  by 
^em,  which  is  the  real  subject  and  purpose  of  this  preliminary 
lx)ok. 

A  proposition,  we  have  before  said,  is  a  portion  of  discourse 
^  which  a  predicate  is  affirmed  or  denied  of  a  subject.     A 
predicate  and  a  subject  are  all  that  is  necessarily  required  to 
i^e  up  a  proposition  :  but  as  we  cannot  conclude  from  merely 
^Dg  two  names  put  together,  that  they  are  a  predicate  and 
^  subject,  that  is,  that  one  of  them  is  intended  to  be  affirmed 
^^  denied  of  the  other,  it  is  necessary  that  there  should  be 
^me  mode  or  form  of  indicating  that  such  is  the  intention ; 
^oxe  sign  to  distinguish  a  predication  from  any  other  kind  of 
^lAcourse.     This  is  sometimes  done  by  a  slight  alteration  of 
^^^  of  the  words,  called  an  in/lection  ;  as  when  we  say.  Fire 
^^ng;  the  change  of  the  second  word  from  ium  to  durns 
^^owing  that  we  mean  to  affirm  the  predicate  bum  of  the  sub- 
ject  fire.     But  this  function  is  more  commonly  fulfiUed  by 
^^^  Word  is,  when  an  affirmation  is  intended,  is  not,  when  a 
^^ffation ;  or  by  some  other  part  of  the  verb  to  be.    The  word 
'^^^ich  thus  serves  the  purpose  of  a  sign  of  predication  is  called, 
^   Mre  formerly  observed,  the  copula.     It  is  important  that 
*^ere  should  be  no  indistinctness  in  our  conception  of  the 
.  *^Ure  and  office  of  the  copula ;   for  confused  notions  respect- 
^    it  are  among  the  causes  whifh  have  spread  mysticism 
^^^r  the  field  of  logic,  and  perverted  its  speculations  into 
^omachies. 

It  is  apt  to  be  supposed  that  the  copula  is  something  more 
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than  a  mere  sign  of  predication ;  that  it  also  signifies  existence. 
In  the  proposition,  Socrates  is  just,  it  may  seem  to  be  implied 
not  only  that  the  quality  ^7/^^  can  be  affirmed  of  Socrates,  but 
moreover  that  Socrates  is,  that  is  to  say,  exists.  This^  how- 
ever, only  shows  that  there  is  an  ambiguity  in  the  word  is  ;  a 
word  which  not  only  performs  the  function  of  the  copula  in 
affirmations,  but  has  also  a  meaning  of  its  own,  in  virtue  of 
which  it  may  itself  be  made  the  predicate  of  a  proposition. 
That  the  employment  of  it  as  a  copula  does  not  necessarily 
include  the  affirmation  of  existence,  appears  from  such  a  pro- 
position as  this,  A  centaur  is  a  fiction  of  the  poets ;  where  it 
cannot  possibly  be  implied  that  a  centaur  exists,  since  the 
proposition  itself  expressly  asserts  that  the  thing  has  no  real 
existence. 

Many  volumes  might  be  filled  with  the  frivolous  specula- 
tions concerning  the  nature  of  Being,  (to  ov,  oitrla,  Ens,  Enti- 
tas.  Essentia,  and  the  like)  which  have  arisen  from  overlook- 
ing this  double  meaning  of  the  word  to  be  ;  from  supposing 
that  when  it  signifies  to  exist,  and  when  it  signifies  to  6e  some 
specified  thing,  as  to  d^  a  man,  to  be  Socrates,  to  be  seen  or 
spoken  of,  to  be  a  phantom,  even  to  be  a  nonentity,  it  must 
still,  at  bottom,  answer  to  the  same  idea ;  and  that  a  meaning 
must  be  found  for  it  which  shall  suit  all  these  cases.  The  fog 
which  rose  from  this  narrow  spot  diffiised  itself  at  an  early 
period  over  the  whole  surface  of  metaphysics.  Yet  it  becomes 
us  not  to  triumph  over  the  great  intellects  of  Plato  and  Ari- 
stotle because  we  are  now  able  to  preserve  ourselves  from  many 
errors  into  which  they,  perhaps  inevitably,  fell.  The  fife- 
teazer  of  a  modern  steam-engine  produces  by  his  exertions 
far  greater  effects  than  Milo  of  Crotona  could,  but  he  is  not 
therefore  a  stronger  man.  The  Greeks  seldom  knew  any 
language  but  their  own.  This  rendered  it  far  more  difficult 
for  them  than  it  is  for  us,  to  acquire  a  readiness  in  detecting 
ambiguities.  One  of  the  advantages  of  having  accurately 
studied  a  plurality  of  languages,  especially  of  those  languages 
which  eminent  thinkers  have  used  as  the  vehicle  of  their 
thoughts,  is  the  practical  lesson  we  loam  respecting  the  ambi- 
guities of  words,  by  finding  that  the  same  word  in  one  lau- 


PROPOSITIONS.  87 

gauge  corresponds^  on  different  occasions,  to  different  words  in 
another.  When  not  thus  exercised,  even  the  strongest  under- 
standings find  it  difficult  to  believe  that  things  which  have  a 
common  name,  have  not  in  some  respect  or  other  a  common 
nature;  and  often  expend  much  labour  not  only  unprofitably 
bat  mischievously  (as  was  frequently  done  by  the  two  philoso- 
phers just  mentioned)  in  vain  attempts  to  discover  in  what 
this  common  nature  consists.  But  the  habit  once  formed, 
intellects  much  inferior  are  capable  of  detecting  even  ambi- 
gaities  which  are  common  to  many  languages:  and  it  is 
sorprising  that  the  one  now  under  consideration,  though  it 
exists  in  the  modern  languages  as  well  as  in  the  ancient, 
shoald  have  been  overlooked  by  almost  all  authors.  The 
quantity  of  futile  speculation  which  had  been  caused  by  a  mis- 
apprehension of  the  nature  of  the  copula,  was  hinted  at  by 
Upbbes ;  but  Mr.  Mill*  was,  I  believe,  the  first  who  distinctly 
characterized  the  ambiguity,  and  pointed  out  how  many  errors 
in  the  received  systems  of  philosophy  it  has  had  to  answer  for. 
It  has  indeed  misled  the  moderns  scarcely  less  than  the 
ancients,  though  their  mistakes,  because  our  understandings 
sre  not  yet  so  completely  emancipated  from  their  influence,  do 
not  appear  equally  irrational. 

We  shall  now  briefly  review  the  principal  distinctions 
which  exist  among  propositions,  and  the  technical  terms  most 
commonly  in  use  to  express  those  distinctions. 

§  2.  A  proposition  being  a  portion  of  discourse  in  which 
lomething  is  affirmed  or  denied  of  something,  the  first  divi- 
sion of  propositions  is  into  affirmative  and  negative.  An 
^ffinnative  proposition  is  that  in  which  the  predicate  is 
^firmed  of  the  subject ;  as,  Caesar  is  dead.  A  negative  pro- 
position IB  that  in  which  the  predicate  is  denied  oi  the  subject ; 
u>  Caesar  is  not  dead.  The  copula,  in  this  last  species  of 
proposition,  consists  of  the  words  is  not,  which  are  the  sign  of 
negation ;  is  being  the  sign  of  affirmation. 

Some  logicians,  among  whom  may  be  mentioned  Hobbcs, 

*  Aualytit  of  the  Human  Mind,  i.  126  et  MMI4* 
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state  this  distinction  differently;  they  recognise  only  one 
form  of  copula^  is,  and  attach  the  negative  sign  to  the  predi- 
cate. "  Csesar  is  dead/'  and  '^  Csesar  is  noMead/'  according 
to  these  writers^  are  propositions  agreeing  not  in  the  subject 
and  predicate,  but  in  the  subject  only.  They  do  not  consider 
"  dead/'  but  "  not  dead/'  to  be  the  predicate  of  the  second 
proposition,  and  they  accordingly  define  a  negative  proposi- 
tion to  be  one  in  which  the  predicate  is  a  negative  name. 
The  point,  though  not  of  much  practical  moment,  deserves 
notice  as  an  example  (not  unfrcquent  in  logic)  where  by 
means  of  an  apparent  simplification,  but  which  is  merely 
verbal,  matters  are  made  more  complex  than  before.  The 
notion  of  these  writers  was,  that  they  could  get  rid  of  the 
distinction  between  affirming  and  denying,  by  treating  eveiy 
case  of  denying  as  the  affirming  of  a  negative  name.  But 
what  is  meant  by  a  negative  name  ?  A  name  expressive  of 
the  absence  of  an  attribute.  So  that  when  we  affirm  a  negative 
name,  what  we  are  really  predicating  is  absence  and  not 
presence;  we  are  asserting  not  that  anything  is,  but  that 
something  is  not ;  to  express  which  operation  no  word  seems 
so  proper  as  the  word  denying.  The  fundamental  distinc- 
tion is  between  a  fact  and  the  non-existence  of  that  fact ; 
between  seeing  something  and  not  seeing  it,  between  Ceesar's 
being  dead  and  his  not  being  dead  ;  and  if  this  were  a  merely 
verbal  distinction,  the  generalization  which  brings  both 
within  the  same  form  of  assertion  would  be  a  real  simplifica- 
tion :  the  distinction,  however,  being  real,  and  in  the  facts, 
it  is  the  generalization  confounding  the  distinction  that  is 
merely  verbal ;  and  tends  to  obscure  the  subject,  by  treating 
the  difference  between  two  kinds  of  truths  as  if  it  were  only 
a  difference  between  two  kinds  of  words.  To  put  things 
together,  and  to  put  them  or  keep  them  asunder,  will 
remain  different  operations,  whatever  tricks  we  may  play  with 
language. 

A  remark  of  a  similar  nature  may  be  applied  to  most  of 
those  distinctions  among  propositions  which  are  said  to  have 
reference  to  their  modality  ;  as,  difference  of  tense  or  time ; 
the  sun  did  rise,  the  sun  is  rising,  the  sun  will  rise.    These 
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differences^  like  that  between  aflBrmation  and  negation^  might 
be  glossed  over  by  considering  the  incident  of  time  as  a  mere 
modification  of  the  predicate:  thus^  The  sun  is  an  object 
kwcing  risen,  The  sun  is  an  object  now  rising,  The  sun  is  an 
ol^tct  to  rue  hereafter.  But  the  simplification  would  be  merely 
verbal.  Past^  present^  and  future^  do  not  constitute  so  many 
different  kinds  of  rising;  they  are  designations  belonging 
to  the  event  asserted^  to  the  9un^s  rising  to*day.  They  afiect, 
not  the  predicate^  but  the  applicability  of  the  predicate  to  the 
particular  subject.  That  which  we  affirm  to  be  past^  present^ 
or  future,  is  not  what  the  subject  signifies,  nor  what  the  pre- 
dicate signifies,  but  specifically  and  expressly  what  the  pre- 
dication signifies ;  what  is  expressed  only  by  the  proposition 
18  such,  and  not  by  either  or  both  of  the  terms.  Therefore 
the  circumstance  of  time  is  properly  considered  as  attaching 
to  the  copula,  which  is  the  sign  of  predication,  and  not  to  the 
predicate.  If  the  same  cannot  be  said  of  such  modifications 
^  these,  Caesar  may  be  dead ;  CsBsar  is  perhaps  dead ;  it  is 
f^Mt  that  Csesar  is  dead ;  it  is  only  because  these  fall  alto- 
g^her  under  another  head,  being  properly  assertions  not  of 
^itything  relating  to  the  fact  itself,  but  of  the  state  of  our  own 
n^^nd  in  regard  to  it ;  namely,  our  absence  of  disbelief  of  it. 
•Hius  ''  Csraar  may  be  dead''  means  ''  I  am  not  sure  that 
^^*8ar  is  alive.'* 

\  3.    The  next  division  of  propositions  is  into  Simple 

^''d  Complex.      A  simple  proposition  is  that  in  which  one 

i^'^icate  is  affirmed  or  denied  of  one  subject.     A  complex 

^''^position  is  that  in  which  there  is  more  than  one  predicate, 

^^  tuore  than  one  subject,  or  both. 

At  first  sight  this  division  has  the  air  of  an  absurdity ;  a 
^^^mn  distinction  of  thin<;s  into  one  and  more  than  one  :  as 
"  Mre  were  to  divide  horses  into  single  horses  and  teams  of 
**^**8e8.  And  it  is  true  that  what  is  called  a  complex  propo- 
^^tioQ  13  often  not  a  proposition  at  all,  but  several  proposi- 
tiotis^  held  together  by  a  conjunction.  Such,  for  example,  is 
^ais :  Caesar  is  dead,  and  Brutus  is  alive  :  or  even  this,  Caesar 
^*  dead,  hut  Brutus  is  alive.      There  are  here  two  distinct 
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assertions;  and  we  might  as  well  call  a  street  a  compk 
house^  as  these  two  propositions  a  complex  propositioit.    1 
is  true  that  the  syncategorematic  words  a$^  and  but  have 
meaning ;  but  that  meaning  is  so  far  from  making  the  tw 
propositions  one^  that  it  adds  a  third  proposition  to  then 
All  particles  are  abbreviations,  and  generally  abbreviatioi 
of  propositions ;  a  kind  of  short-hand,  whereby  that  whic 
to  be  expressed  fully,  would  have  required  a  proposition  ( 
a  series  of  propositions,  is  suggested  to  the  mind  at  one 
Thus  the   words,  CsBsar  is  dead  and  Brutus   is  alive,  aj 
equivalent  to  these :  Cesar  is  dead ;    Brutus  is  alive ;  it 
desired  that  the  two  preceding  propositions  should  be  thougl 
of  together.      If  the  words  were,  Csesar  is  dead  6ul  Brutus 
alive,  the  sense  would  be  equivalent  to  the  same  three  pn 
positions  together  with  a  fourth ;  "  between  the  two  precedin 
propositions  there  exists  a  contrast :''  viz.  either  between  tl 
two  &cts  themselves,  or  between  the  feelings  with  which  it 
desired  that  th^y  should  be  regarded. 

In  the  instances  cited  the  two  propositions  are  kej 
visibly  distinct,  each  subject  having  its  separate  predicat 
and  each  predicate  its  separate  subject.  For  brevity,  howeve 
and  to  avoid  repetition,  the  propositions  are  often  blende 
together :  as  in  this,  "  Peter  and  James  preached  at  Jerusalei 
and  in  Galilee,'^  which  contains  four  propositions :  Fet< 
preached  at  Jerusalem,  Peter  preached  in  Galilee,  Jam< 
preached  at  Jerusalem,  James  preached  in  Galilee. 

We  have  seen  that  when  the  two  or  more  propositioi 
comprised  in  what  is  called  a  complex  proposition  are  state 
absolutely  and  not  under  any  condition  or  proviso,  it  is  nc 
a  proposition  at  all,  but  a  plurality  of  propositions;  sim 
what  it  expresses  is  not  a  single  assertion,  but  several  assei 
tions,  which,  if  true  when  joined,  are  true  also  when  separatee 
But  there  is  a  kind  of  proposition  which,  though  it  contaii 
a  plurality  of  subjects  and  of  predicates,  and  may  be  said  i 
one  sense  of  the  word  to  consist  of  several  propositions,  coo 
tains  but  one  assertion ;  and  its  truth  does  not  at  all  imp! 
that  of  the  simple  propositions  which  compose  it.  A: 
example  of  this  is,  when  the  simple   propositions  are  cou 
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nected  by  the  particle  or)  as^  Either  A  is  B  or  C  is  D ;  or  by 
the  partide  ^;  as,  A  is  B  j/^  C  is  D.  In  the  former  case,  the 
proposition  is  called  dU/unctive,  in  the  latter  conditional:  the 
^xm  hypothetical  was  originally  common  to  both.  As  has 
been  well  remarked  by  Archbishop  Whately  and  others,  the 
disJQDctiye  form  is  resolvable  into  the  conditional;  every 
diqunctive  proposition  being  equivalent  to  two  or  more  con- 
ditional ones.  "  Either  A  is  B  or  C  is  D/'  means,  ^'  if  A  is 
not  B,  C  is  D ;  and  if  C  is  not  D,  A  is  B/'  All  hypothetical 
propositions,  therefore,  though  disjunctive  in  form,  are  con- 
ditioDal  in  meaning ;  and  the  words  hypothetical  and  condi- 
tional may  be,  as  indeed  they  generally  are,  used  synony- 
niOQsIy.  Propositions  in  which  the  assertion  is  not  dependent 
on  a  condition,  are  said,  in  the  language  of  logicians,  to  be 
^orical. 

An  hypothetical  proposition  is  not,  like  the  pretended  com- 
ply propositions  which  we  previously  considered,  a  mere 
aggregation  of  simple  propositions.  The  simple  propositions 
wliich  form  part  of  the  words  in  which  it  is  couched,  form  no 
Pwtofthe  assertion  which  it  convoys.  When  we  say.  If  the 
Koran  comes  from  God,  Mahomet  is  the  prophet  of  God,  we 
do  not  intend  to  affirm  either  that  the  Koran  does  come  from 
God,  or  that  Mahomet  is  really  his  prophet.  Neither  of  these 
Mniple  propositions  may  be  true,  and  yet  the  truth  of  the 
"Tpothetical  proposition  may  be  indisputable.  What  is 
••erted  is  not  the  truth  of  either  of  the  propositions,  but  the 
wferribility  of  the  one  from  the  other.  What,  then,  is  the 
object,  and  what  the  predicate  of  the  hypothetical  proposi- 
tion? "The  Koran"  is  not  the  subject  of  it,  nor  is  "  Maho- 
°^:"  for  nothing  is  affirmed  or  denied  either  of  the  Koran 
or  of  Mahomet.  The  real  subject  of  the  predication  is  the 
^tire  proposition,  ^*  Mahomet  is  the  prophet  of  God  ;'*  and 
tbe  affirmation  is,  that  this  is  a  legitimate  inference  from  the 
Proposition,  "  The  Koran  comes  from  God.''  The  subject  and 
predicate,  therefore,  of  an  hypothetical  proposition  are  names 
^'  piopositions.  The  subject  is  some  one  proposition.  The 
predicate  is  a  general  relative  name  applicable  to  propositions ; 
of  this  form — *'  an  inference  from  so  and  so.''    A  fresh  instance 
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is  here  afforded  of  the  remark^  that  partides  are  abbrev 
tioDs ;  siuce  '^  ^  A  is  B^  C  is  D^'^  is  found  to  be  an  abb 
viation  of  the  following :  ^'  The  proposition  C  is  D,  is  a  legi 
mate  inference  from  the  proposition  A  is  Ti" 

The  distinction^  therefore,  between  hypothetical  and  ca 
gorical  propositions,  is  not  so  great  as  it  at  first  appears, 
the  conditional,  as  well  as  in  the  categorical  form,  one  pre 
cate  is  affirmed  of  one  subject,  and  no  more :  but  a  conditio: 
proposition  is   a   proposition  concerning  a  proposition;   1 
subject  of  the  assertion  is  itself  an  assertion.      Nor  is  thii 
property  peculiar  to   hypothetical  propositions.      There 
other  classes  of  assertions  concerning  propositions.    Like  otl 
things,  a  proposition  has  attributes  which  may  be  predica' 
of  it.      The  attribute  predicated  of  it  in  an  hypothetical  p 
position,  is  that  of  being  an  inference  from  a  certain  ot 
proposition.      But  this  is  only  one  of  many  attributes  tl 
might  be  predicated.     We  may  say,  That  the  whole  is  grea 
than  its  part,  is  an  axiom  in  mathematics :  That  the  H 
Ghost  proceeds  from  the  Father  alone,  is  a  tenet  of  the  Gn 
Church:   The   doctrine   of  the   divine  right   of   kings  ^ 
renounced  by  Parliament  at  the  Revolution  :  The  infallibil 
of  the  Pope  has  no  countenance  from  Scripture.     In  all  th 
cases  the  subject  of  the  predication  is  an  entire  propositi 
That  which  these  different  predicates  are  affirmed  of,  is 
proposition,  "  the  whole  is  greater  than  its  part ;  tie  prop 
lion,  "  the  Holy  Ghost  proceeds  from  the  Father  alone ;" 
proposition,  "  kings  have  a  divine  right  ;*'  tie  proposition,  " 
Pope  is  infallible.^' 

Seeing,  then,  that  there  is  much  less  difference  betwi 
hypothetical  propositions  and  any  others,  than  one  might 
led  to  imagine  from  their  form,  we  should  be  at  a  loss 
account  for  the  conspicuous  position  which  they  have  b 
selected  to  fill  in  treatises  on  Logic,  if  we  did  not  remem 
that  what  they  predicate  of  a  proposition,  namely,  its  be 
an  inference  from  something  else,  is  precisely  that  one  of 
attributes  with  which  most  of  all  a  logician  is  concerned. 
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$  4.  The  next  of  the  common  divisions  of  Propositions  is 
into  Universal,  Particnlar,  Indefinite,  and  Singular :  a  distinc- 
tion founded  on  the  degree  of  generality  in  which  the  name, 
which  is  the  subject  of  the  proposition,  is  to  be  understood. 
The  following  are  examples : 

All  men  are  mortal —  Universal. 

Some  men  are  mortal —       Particular. 
Man  is  mortal —  Indefinite. 

Julin^  C{Bsar  is  mortal —     Singular. 
The  proposition  is  Singular,  when  the  subject  is  an  indi- 
vidual name.  The  individual  name  needs  not  be  a  proper  name. 
"The  Founder  of  Christianity  was  crucified,*'  is  as  much  a 
nngular  proposition  as  "  Christ  was  crucified." 

When  the  name  which  is  the  subject  of  the  proposition  is 
1  general  name,  we  may  intend  to  affirm  or  deny  the  predi- 
cate, either  of  all  the  things  that  the  subject  denotes,  or  only 
of  some.     When  the  predicate  is  affirmed  or  denied  of  all  and 
«ch  of  the  things  denoted  by  the  subject,  the  proposition  is 
tmiversal;    when  of  some  undefined  portion  of  them  only, 
it  is  particular.     Thus,  All  men  are  mortal ;   Every  man  is 
inortal ;  are  universal  propositions.     No  man  is  immortal,  is 
Also  an  universal  proposition,  since  the  predicate,  immortal,  is 
denied  of  each  and  every  individual  denoted  by  the  term  man ; 
the  negative  proposition  being  exactly  equivalent  to  the  fol- 
lowing, Every  man  is  not-immortal.     But  "some  men  are 
^ise/'  "  some  men  are  not  wise,**  are  particular  propositions ; 
the  predicate  vnse  being  in  the  one  case  affirmed  and  in  the 
®ther  denied  not  of  each  and  every  individual  denoted  by  the 
^na  man,  but  only  of  each  and  every  one  of  some  portion  of 
those  individuals,  without  specifying  what  portion ;  for  if  this 
^^^  specified,  the  proposition  would  be  changed  either  into  a 
*^°&ular  proposition,  or  into  an  universal  proposition  with  a 
"i^ercnt  subject ;  as,  for  instance,  "  2ML  properly  instructed  men 
•re  wise.'*    There  are  other  forms  of  particular  propositions ; 
^f  *'  Most  men  are  imperfectly  educated  :**  it  being  immaterial 
"^^  large  a  portion  of  the  subject  the  predicate  is  asserted  of, 
^  long  as  it  is  left  uncertain  how  that  portion  is  to  be  distiu- 
P^shed  from  the  rest. 
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When  the  form  of  the  expression  does  not  clearly  sho' 
whether  the  general  name  which  is  the  subject  of  the  propos 
tion  is  meant  to  stand  for  all  the  individuals  denoted  by  it,  i 
only  for  some  of  them^  the  proposition  is^  by  some  logician 
called  Indefinite ;  but  this,  as  Archbishop  Whately  observe 
is  a  solecism,  of  the  same  nature  as  that  committed  by  son 
grammarians  when  in  their  list  of  genders  they  enumerate  tl 
donhtful  gender.  The  speaker  must  mean  to  assert  the  prop 
sition  either  as  an  universal  or  as  a  particular  propositio 
though  he  has  failed  to  declare  which :  and  it  often  happei 
that  though  the  words  do  not  show  which  of  the  two  1 
intends,  the  context,  or  the  custom  of  speech,  supplies  tt 
deficiency.  Thus,  when  it  is  affirmed  that  '^  Man  is  mortal 
nobody  doubts  that  the  assertion  is  intended  of  all  humi 
beings  \  and  the  word  indicative  of  universality  is  common 
omitted,  only  because  the  meaning  is  evident  without  it.  1 
the  proposition,  "  Wine  is  good,"  it  is  understood  with  equ 
readiness,  though  for  somewhat  difierent  reasons,  that  tl 
assertion  is  not  intended  to  be  universal,  but  particular.* 

When  a  general  name  stands  for  each  and  every  individu 
which  it  is  a  name  of,  or  in  other  words,  which  it  denotes, 
is  said  by  logicians  to  be  duttihuted^  or  taken  distributivel 
Thus,  in  the  proposition.  All  men  are  mortal,  the  subjec 
Man,  is  distributed,  because  mortality  is  affirmed  of  each  ai 
every  man.  The  predicate.  Mortal,  is  not  distributed,  becan 
the  only  mortals  who  arc  spoken  of  in  the  proposition  are  tho 
who  happen  to  be  men ;  while  the  word  may,  for  aught  th 
appears,  and  in  fact  does,  comprehend  within  it  an  indefinr 
number  of  objects  bcSsides  men.  In  the  proposition,  Some  m( 
are  mortal^  both  the  predicate  and  the  subject  are  undisti 
buted.  In  the  following.  No  men  have  wings,  both  the  pr 
dicate  and  the  subject  are  distributed.  Not  only  is  the  atti 
bnte  of  having  wings  denied  of  the  entire  class  Man,  but  thi 
class  is  severed  and  cast  out  irom  the  whole  of  the  cla 
Winged,  and  not  merely  from  some  part  of  that  class. 

*  It  may,  however,  be  oonridered  as  equivalent  to  an  universal  propositit 
with  a  diflbrent  predicate,  viz.  "  All  wine  is  good,  quA  wine,"  or  '*i8  good 
respect  of  the  qualities  which  constitute  it  wine." 


PROPOSITIONS.  95 

This  phraBeoIogy^  which  is  of  great  service  in  stating  and 
demonstrating  the  rules  of  the  syllogism^  enables  us  to  express 
veiy  conciselj  the  definitions  of  an  universal  and  a  particular 
proposition.  An  universal  proposition  is  that  of  which  the 
subject  is  distributed ;  a  particular  proposition  is  that  of  which 
the  subject  is  undistributed. 

There  are  many  more  distinctions  among  propositions  than 
those  we  have  here  stated^  some  of  them  of  considerable 
importance.  But^  for  explaining  and  illustrating  these^  more 
saitable  opportunities  will  occur  in  the  sequel. 


CHAPTER  V. 


OF  THE    IMPORT   OF   PBOP08ITIOX8. 

§  1.  An  inqniiy  into  the  nature  of  propositions  mun 
have  one  of  two  objects :  to  analyse  the  state  of  mind  callec 
Belief,  or  to  analyse  what  is  believed.  All  language  recog- 
nises a  difference  between  a  doctrine  or  opinion,  and  the 
fact  of  entertaining  the  opinion ;  between  assent^  and  what  is 
assented  to. 

Logic,  according  to  the  conception  here  formed  of  it,  hac 
no  concern  with  the  nature  of  the  act  of  judging  or  believing; 
the  consideration  of  that  act,  as  a  phenomenon  of  the  miudj 
belongs  to  another  science.  Philosophers,  however,  from 
Descartes  downwards,  and  especially  from  the  era  of  Leib- 
nitz and  Locke,  have  by  no  means  observed  this  distinction; 
and  would  have  treated  with  great  disrespect  any  attempt  tc 
analyse  the  import  of  Propositions,  unless  founded  on  an 
analysis  of  the  act  of  Judgment.  A  proposition,  they  would 
have  said,  is  but  the  expression  in  words  of  a  Judgment 
The  thing  expressed,  not  the  mere  verbal  expression,  is  the 
important  matter.  When  the  mind  assents  to  a  proposition, 
it  judges.  Let  us  find  out  what  the  mind  does  when  i1 
judges,  and  we  shall  know  what  propositions  mean,  and  nol 
otherwise. 

Conformably  to  these  views,  almost  all  the  writers  oi 
Logic  in  the  last  two  centuries,  whether  £nglish,  Grerman,  o: 
French,  have  made  their  theory  of  Propositions,  from  on* 
end  to  the  other,  a  theory  of  Judgments.  They  considered 
a  Proposition,  or  a  Judgment,  for  they  used  the  two  word, 
indiscriminately,  to  consist  in  affirming  or  denying  one  td^* 
of  another.  To  judge,  was  to  put  two  ideas  together,  or  t> 
bring  one  idea  under  another,  or  to  compare  two  ideas,  or  t* 
perceive  the  agreement  or  disagreement  between  two  ideacs 
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and  the  whole  doctrine  of  Propositions  together  with  the 
theoiy  of  Reasoning,  (always  necessarily  founded  on  the 
theo7  ^f  Propositions,)  was  stated  bs  if  Ideas,  or  Concep- 
tions, or  whatever  other  term  the  writer  preferred  as  a  name 
for  mental  representations  generally,  constituted  essentially 
the  subject  matter  and  substance  of  those  operations. 

It  is,  of  course,  true,  that  in  any  case  of  judgment,  as  for 
instance  when  we  judge  that  gold  is  yellow,  a  process  takes 
phM)e  in  our  minds,  of  which  some  one  or  other  of  these  theories 
is  a  partially  correct  account.  We  must  have  the  idea  of  gold 
and  the  idea  of  yellow,  and  these  two  ideas  must  be  brought 
together  in  our  mind.  But  in  the  first  place,  it  is  evident  that 
this  is  only  a  part  of  what  takes  place ;  for  we  may  put  two 
ideas  together  without  any  act  of  belief;  as  when  we  merely 
imagine  something,  such  as  a  golden  mountain;  or  when 
ve  actaally  disbelieve :  for  in  order  even  to  disbelieve  that 
hornet  was  an  apostle  of  God,  we  must  put  the  idea  of  Ma- 
Wet  and  tliat  of  an  apostle  of  God  together.  To  determine 
what  it  is  that  happens  in  the  case  of  assent  or  dissent  besides 
patting  two  ideas  together,  is  one  of  the  most  intricate  of 
metaphysical  problems.  But  whatever  the  solution  may  be, 
we  may  venture  to  assert  that  it  can  have  nothing  whatever 
to  do  with  the  import  of  propositions ;  for  this  reason,  that 
propositions  (except  where  the  mind  itself  is  the  subject 
tf^ted  of)  are  not  assertions  respecting  our  ideas  of  things, 
bat  assertions  respecting  the  things  themselves.  In  order 
to  believe  that  gold  is  yellow,  I  must,  indeed,  have  the  idea 
^^  gold,  and  the  idea  of  yellow,  and  something  having  re- 
^^fence  to  those  ideas  must  take  place  in  my  mind ;  but  my 
belief  has  not  reference  to  the  ideas,  it  has  reference  to  the 
things.  What  I  believe,  is  a  fact  relating  to  the  outward 
things  gold,  and  to  the  impression  made  by  that  outward  thing 
upon  the  human  organs ;  not  a  fact  relating  to  my  conception 
^^  gold,  which  would  be  a  fact  in  my  mental  history,  not  a 
'act  of  external  nature.  It  is  true,  that  in  order  to  believe 
this  fact  in  external  nature,  another  fact  must  take  place  in 
^J  mind,  a  process  must  be  performed  upon  my  ideas ;  but  so 
*t  mnst  in  everything  else  that   I   do.     I  cannot  dig  the 
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ground  unless  I  have  the  idea  of  the  ground^  and  of  a  spad* 
and  of  all  the  other  things  I  am  operating  upon^  and  unlei 
I  put  those  ideas  together.*  But  it  would  be  a  very  rid 
eulous  description  of  digging  the  ground  to  say  that  it 
putting  one  idea  into  another.  Digging  is  an  operation  whic 
is  performed  upon  the  things  themselves^  though  it  cann< 
be  performed  unless  I  have  in  my  mind  the  ideas  of  thei 
And  so,  in  like  manner,  believing  is  an  act  which  has  for  i 
subject  the  facts  themselves,  though  a  previous  mental  coi 
ception  of  the  facts  is  an  indispensable  condition.  When 
say  that  fire  causes  heat,  do  I  mean  that  my  idea  of  fire  cans 
my  idea  of  heat  ?  No :  I  mean  that  the  natural  phenomeno 
fire,  causes  the  natural  phenomenon,  heat.  When  I  mei 
to  assert  anything  respecting  the  ideas,  I  give  them  the 
proper  name,  I  call  them  ideas  :  as  when  I  say,  that  a  chile 
idea  of  a  battle  is  unlike  the  reality,  or  that  the  ideas  entc 
tained  of  the  Deity  have  a  great  effect  on  the  characters 
mankind. 

The  notion  that  what  is  of  primary  importance  to  t 
logician  in  a  proposition,  is  the  relation  between  the  t^ 
ideas  corresponding  to  the  subject  and  predicate,  (instead 
the  relation  between  the  two  phenomena  which  they  respc 
tively  express,)  seems  to  me  one  of  the  most  fatal  errors  en 
introduced  into  the  philosophy  of  Logic ;  and  the  princi{ 
cause  why  the  theory  of  the  science  has  made  such  inconsidc 
able  progress  during  the  last  two  centuries.  The  treatises 
Logic,  and  on  the  branches  of  Mental  Philosophy  connect 
with  Logic,  which  have  been  produced  since  the  intrusi 
of  this  cardinal  error,  though  sometimes  written  by  men 
extraordinary  abilities  and  attainments,  almost  always  tacit 
imply  a  theory  that  the  investigation  of  truth  consists  in  cc 


^  Dr.  Whewell  (PhUotophy  of  DUeovery^  p.  242)  queetions  thii  sUtenM 
and  askii,  **  Are  we  to  say  that  a  mole  cannot  dig  the  ground,  except  he  baa 
idea  of  the  ground,  and  of  the  snout  and  paws  with  which  he  digs  it  t"  I 
not  know  what  passes  in  a  mole*s  mind,  nor  what  amount  of  mental  appreh 
on  may  or  may  not  accompany  his  instinctive  actions.  But  a  human  be 
doee  not  nse  a  spade  by  instinct ;  and  he  certainly  could  not  use.  it  unless 
had  knowledge  of  a  spade^  and  of  the  earth  which  he  uses  it  upon. 
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templating  and  handling  our  ideas^  or  conceptions  of  things^ 
instead  of  the  things  themselves :  a  doctrine  tantamount  to 
the  assertion,  that  the  only  mode  of  acquiring  knowledge  of 
natore  is  to  study  it  at  second  hand,  as  represented  in  our  own 
minds.  Meanwhile,  inquiries  into  every  kind  of  natural 
phenomena  were  incessantly  establishing  great  and  fruitful 
trutb  on  most  important  subjects,  by  processes  upon  which 
these  views  of  the  nature  of  Judgment  and  Reasoning  threw 
no  light,  and  in  which  they  afforded  no  assistance  whatever. 
No  wonder  that  those  who  knew  by  practical  experience  how 
truths  are  arrived  at,  should  deem  a  science  futile,  which  con- 
si^  chiefly  of  such  speculations.  What  has  been  done  for 
the  advancement  of  Logic  since  these  doetrines  came  into 
▼ogoe,  has  been  done  not  by  professed  logicians,  but  by  dis- 
coverers in  the  other  sciences ;  in  whose  methods  of  investi- 
gation many  principles  of  logic,  not  previously  thought  of, 
have  saccessively  come  forth  into  light,  but  who  have  generally 
committed  the  error  of  supposing  that  nothing  whatever  was 
known  of  the  art  of  philosophizing  by  the  old  logicians,  because 
their  modern  interpreters  have  written  to  so  little  purpose 
respecting  it. 

We  have  to  inquire,  then,  on  the  present  occasion,  not  into 
Judgment,  but  judgments ;  not  into  the  act  of  believing,  but 
into  the  thing  believed.  What  is  the  immediate  object  of  be- 
lief in  a  Proposition  ?  What  is  the  matter  of  fact  signified  by 
>^?  What  is  it  to  which,  when  I  assert  the  proposition,  I  give 
^7  assent,  and  call  upon  others  to  give  theirs  ?  What  is  that 
^hich  is  expressed  by  the  form  of  discourse  called  a  Proposi- 
tion, and  the  conformity  of  which  to  fact  constitutes  the  truth 
rf the  proposition? 

§  2.  One  of  the  clearest  and  most  consecutive  thinkers 
^uom  this  country  or  the  world  has  produced,  I  mean  Hobbes, 
has  given  the  following  answer  to  this  question.  In  every  pro- 
position (says  he)  what  is  signified  is,  the  belief  of  the  speaker 
that  the  predicate  is  a  name  of  the  same  thing  of  which  the 
^DJect  is  a  name ;  and  if  it  really  is  so,  the  proposition  is  true. 
^'is  the  proposition.  All  men  are  living  beings  (he  would  say) 

7—2 
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is  true^  because  living  being  is  a  name  of  everything  of  w 
man  is  a  name.  All  men  are  six  feet  high^  is  not  tme^  bee 
six /eel  high  is  not  a  name  of  everything  (though  it  is  of  c 
things)  of  which  man  is  a  name. 

What  is  stated  in  this  theory  as  the  definition  of  a 
proposition^  must  be  allowed  to  be  a  property  which  all 
propositions  possess.  The  subject  and  predicate  being 
of  them  names  of  things^  if  they  were  names  of  quite  diffc 
things  the  one  name  could  not^  consistently  with  its  signi 
tion^  be  predicated  of  the  other.  If  it  be  true  that  some 
are  copper-coloured^  it  must  be  true — and  the  proposition 
really  assert-^that  among  the  individuals  denoted  by  the  i 
man^  there  are  some  who  are  also  among  those  denoted  b] 
name  copper-coloured.  If  it  be  true  that  all  oxen  rami: 
•it  must  be  true  that  all  the  individuals  denoted  by  the  nan 
are  also  among  those  denoted  by  the  name  ruminating ; 
whoever  asserts  that  all  oxen  ruminate,  undoubtedly  does  a 
that  this  relation  subsists  between  the  two  names. 

The  assertion,  therefore,  which,  according  to  Hobbes,  i 
only  one  made  in  any  proposition,  really  is  made  in  e 
proposition :  and  his  analysis  has  consequently  one  of 
requisites  for  being  the  true  one.  We  may  go  a  step  fart 
it  is  the  only  analysis  that  is  rigorously  true  of  all  proposii 
without  exception.  What  he  gives  as  the  meaning  of 
^)ositions,  is  part  of  the  meaning  of  all  propositions,  anc 
whole  meaning  of  some.  This,  however,  only  shows  whf 
extremely  minute  fragment  of  meaning  it  is  quite  possib 
include  within  the  logical  formula  of  a  proposition.  It 
not  show  that  no  proposition  means  more.  To  warrant  x 
putting  tx)gether  two  words  with  a  copula  between  them, 
really  enough  that  the  thing  or  things  denoted  by  one  oi 
names  should  be  capable,  without  violation  of  usage,  of  b 
called  by  the  other  name  also.  If,  then,  this  be  all  the  m 
ing  necessarily  implied  in  the  form  of  discourse  called  a 
position,  why  do  I  object  to  it  as  the  scientific  definitic 
what  a  proposition  means  ?  Because,  though  the  mere  o 
cation  which  makes  the  proposition  a  proposition,  convey 
more  than  this  scanty  amount  of  meaning,  that  same  ci 
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cation  combiDed  with  other  circumstances^  ihsct  form  comhiDed 
with  other  matter,  does  convey  more,  and  much  more. 

The  only  propositions  of  which  Hobbes'  principle  is  a  suffi- 
cient  account^  are  that  limited  and  unimportant  class  in  which 
both  the  predicate  and  the  subject  are  proper  names.  For^  as 
has  already  been  remarked^  proper  names  have  strictly  no 
meaniDg ;  they  are  mere  marks  for  individual  objects :  and 
when  a  proper  name  is  predicated  of  another  proper  name^  all 
the  signification  conveyed  is^  that  both  the  names  are  marks 
ibr  the  same  object.  But  this  is  precisely  what  Hobbes  pro- 
duces as  a  theory  of  predication  in  general.  His  doctrine  is  a 
^  explanation  of  such  predications  as  these :  Hyde  was 
Clarendon^  or^  Tully  is  Cicero.  It  exhausts  the  meaning  of 
those  propositions.  But  it  is  a  sadly  inadequate  theory  of 
^7  others.  That  it  should  ever  have  been  thought  of  as  such^ 
^  he  accounted  for  only  by  the  fact^  that  Hobbes^  in  common 
^th  the  other  Nominalists^  bestowed  little  or  no  attention 
^Pon  the  connotation  of  words ;  and  sought  for  their  meaning 
f  delusively  in  what  they  denote :  as  if  all  names  had  been 
(what  none  but  proper  names  really  are)  marks  put  upon  indi- 
^doals;  and  as  if  there  were  no  difference  between  a  proper 
4Qd  a  general  name^  except  that  the  first  denotes  only  one 
^dividoal^  and  the  last  a  greater  number. 

It  has  been  seen^  however^  that  the  meaning  of  all  n«'imes^ 
^^oept  proper  names  and  that  portion  of  the  class  of  abstract 
'^^mes  which  are  not  connotative^  resides  in  the  connotation, 
"'^ken,  therefore^  we  are  analysing  the  meaning  of  any  pro- 
position in  which  the  predicate  and  the  subject^  or  either 
^^  them^  are  connotative  names^  it  is  to  the  connotation  of 
^**08e  t^rms  that  we  must  exclusively  look,  and  not  to  what 
^bey  denote,  or  in  the  language  of  Hobbes,  (language  so  far 
^^rrect)  are  names  of. 

In  asserting  that  the  truth  of  a  proposition  depends  on  the 

^^nfonnity  of  import  between  its  terms,  as,  for  instance,  that 

the  proposition,  Socrates  is  wise,  is  a  true  proposition,  because 

^ocrates  and  wise  are  names  applicable  to,  or,  as  he  expresses 

^^i  names  of,  the  same  person;   it  is  very  remarkable  that 

^  powerful  a  thinker  should  not  have  asked  himself  the  ques* 


102  NAMES    AND    PROPOSITIONS. 

tioD^  But  how  came  they  to  be  names  of  the  same  person 
Sorely  not  because  such  was  the  intention  of  those  w1 
invented  the  words.  When  mankind  fixed  the  meaning  of  i 
word  wise,  they  were  not  thinking  of  Socrates^  nor,  when  I 
parents  gave  him  the  name  Socrates,  were  they  thinkii 
of  wisdom.  The  names  happen  to  fit  the  same  person  becau 
of  a  certain  fact^  which  fact  was  not  known,  nor  in  bein 
when  the  names  were  invented.  If  we  want  to  know  wh 
the  fact  is,  we  shall  find  the  clue  to  it  in  the  connotatl 
of  the  names. 

A  bird,  or  a  stone,  a  man,  or  a  wise  man,  means  simply,  ] 
object  having  such  and  such  attributes.  The  real  meaning 
the  word  man,  is  those  attributes,  and  not  John,  Jane,  and  tl 
remainder  of  the  individuals.  The  word  mortal,  in  like  mann 
^nnotes  a  certain  attribute  or  attributes ;  and  when  we  sa 
All  men  are  mortal,  the  meaning  of  the  proposition  is,  that  \ 
beings  which  possess  the  one  set  of  attributes,  possess  also  tl 
other.  If,  in  our  experience,  the  attributes  connoted  by  nu 
are  always  accompanied  by  the  attribute  connoted  by  mortal, 
will  follow  as  a  consequence,  that  the  class  man  will  be  whol 
included  in  the  class  fnortal,  and  that  mortal  will  be  a  nai 
of  all  things  of  which  man  is  a  name :  but  why  ?  Tho 
objects  are  brought  under  the  name,  by  possessing  the  atti 
butes  connoted  by  it :  but  their  possession  of  the  attributes 
the  real  condition  on  which  the  truth  of  the  propositi^ 
depends ;  not  their  being  called  by  the  name.  Connotati 
names  do  not  precede,  but  follow,  the  attributes  which  th< 
coimote.  If  one  attribute  happens  to  be  always  found  in  go: 
junction  with  another  attribute,  the  concrete  names  whi< 
answer  to  those  attributes  will  of  course  be  predicable  of  t! 
same  subjects,  and  may  be  said,  in  Hobbes'  language,  (in  ti 
propriety  of.  which  on  this  occasion  I  fully  concur,)  to  be  t\ 
names  for  the  same  things.  But  the  possibility  of  a  concu 
rent  application  of  the  two  names,  is  a  mere  consequence 
the  conjunction  between  the  two  attributes,  and  was,  in  mo 
cases,  never  thought  of  when  the  names  were  invented  ai 
their  signification  fixed.  That  the  diamond  is  combustibl 
was  a  proposition  certainly  not  dreamt  of  when  the  wor< 
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Diamond  and  Combustible  first  received  their  meaning ;  and 
could  not  have  been  discovered  by  the  most  ingenious  and 
refined  analysis  of  the  signification  of  those  words.  It  was 
found  out  by  a  very  difierent  process^  namely^  by  exerting  the 
senses,  and  learning  from  them^  that  the  attribute  of  com- 
knstibility  existed  in  the  diamonds  upon  which  the  experi- 
ment was  tried ;  the  number  or  character  of  the  experiments 
being  8Qch^  that  what  was  true  of  those  individuals  might  be 
concluded  to  be  true  of  all  substances  *'  called  by  the  name/' 
that  is,  of  all  substances  possessing  the  attributes  which  the 
i^me  connotes.  The  assertion,  therefore,  when  analysed,  is, 
that  wherever  we  find  certain  attributes,  there  will  be  found  a 
certain  other  attribute :  which  is  not  a  question  of  the  signifi- 
cation of  names,  but  of  laws  of  nature ;  the  order  existing 
i^mong  phenomena. 

§  8.    Although  Hobbes'  theory  of  Predication  has  not, 
^  the  terms  in  which  he  stated  it,  met  with  a  very  favourable 
^eption  from  subsequent  thinkers,  a  theory  virtually  iden- 
^^cal  with  it,  and  not  by  any  means  so  perspicuously  expressed, 
^ay  ahnost  be  said  to  have  taken  the  rank  of  an  established 
opinion.    The  most  generally  received  notion  of  Predication 
^^oidedly  is  that  it  consists  in  referring  something  to  a  class, 
'*^* J  either  placing  an  individual  under  a  class,  or  placing  one 
^^^^  under  another  class.     Thus,  the  proposition,   Man   is 
^ortal,  asserts,  according  to  this  view  of  it,  that  the  class 
^^n  is  included  in  the  class  mortal.     "  Plato  is  a  philosopher," 
^^s^rts  that  the  individual  Plato  is  one  of  those  who  compose 
|*xe  class  philosopher.     If  the  proposition  is  negative,  then 
itiBtead  of  placing  something  in  a  class,  it  is  said  to  exclude 
*^niething  from  a  dass.    Thus,  if  the  following  be  the  propo- 
sition, The  elephant  is   not  carnivorous;  what  is  asserted 
V^ccording  to  Uiis  theory)  is,  that  the  elephant  is  excluded 
^i^m  the  class  carnivorous,  or  is  not  numbered  among  the 
tViiugB  comprising  that   class.    There  is  no  "real '  diflerence, 
except  in  language,  between  this  theory  of  Predication  and 
t'be  theory  of  Hobbes.     Por  a  ckss  w  absolutely  nothing  but 
^^  indefinite  number  of  individuals   denoted   by  a  general 
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name.  The  name  given  to*  them  in  common^  is  what  makes 
them  a  class.  To  refer  anything  to  a  dass^  therefore,  is  't^o 
look  upon  it  as  one  of  the  things  which  are  to  be  called  \yy 
that  common  name.  To  exclude  it  from  a  class,  is  to  say  thc^t 
the  common  name  is  not  applicable  to  it. 

How  widely  these  views  of  predication  have  prevailed,  is 
evident  from  this,  that  they  are  the  basis  of  the  celebrateci 
dktum  de  omni  et  nulla.  When  the  syllogism  is  resolved,  \>y 
all  who  treat  of  it,  into  an  inference  that  what  is  true  of  « 
class  is  true  of  all  things  whatever  that  belong  to  the  class  j 
and  when  this  is  laid  down  by  almost  all  professed  logiciarxs 
as  the  ultimate  principle  to  which  all  reasoning  owes  ttn^ 
validity ;  it  is  clear  that  in  the  general  estimation  of  logi- 
cians, the  propositions  of  which  reasonings  are  composed 
can  be  the  expression  of  nothing  but  the  process  of  dividin.^ 
things  into  classes,  and  referring  everything  to  its  prop^x 
class.  '' 

This  theory  appears  to  me  a  signal  example  of  a  logic^^l 
error  very  often  committed  in  logic,  that  of  vtrrtpov  irporipom^s 
or  explaining  a  thing  by  something  which  presupposes  i'C^- 
When  I  say  that  snow  is  white,  I  may  and  ought  to  be  think- 
ing of  snow  as  a  class,  because  I  am  asserting  a  proposition^ 
as  true  of  all  snow  :  but  I  am  certainly  not  thinking  bf  whit^ 
objects  as  a  class ;  I  am  thinking  of  no  white  object  whatever 
except  snow,  but  only  of  that,  and  of  the  sensation  of  white 
which  it  gives  me.     When,  indeed,  I  have  judged,  or  assented 
to  the  propositions,  that  snow  is  white,  and  that  several  other 
things  are  also  white,  I  gradually  begin  to  think  of  white 
objects  as  a  class,  including  snow  and  those  other  things.    Bnt 
this  is  a  conception  which  followed,  not  preceded,  those  jadg- 
roents,  and  therefore  cannot  be  given  as  an  explanation  of 
them.     Instead  of  explaining  the  effect  by  the  cause,  this 
doctrine  explains  the  cause  by  the  effect,  and  is,  I  conceive^ 
founded  on  a  latent  misconception  of  the  nature  of  classifi- 
cation. 

There  is  a  sort  of  language  very  generally  prevalent  io 
these  discussions,  which  seems  to  suppose  that  classification 
is  an  arrangement  and  grouping  of  definite  and  known  indi- 
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vidoals :  that  when  names  were  imposed,  mankind  took  into 
consideration  all  the  individual  objects  in  the  universe,  dis- 
tributed them  into  parcels  or  lists,  and  gave  to  the  objects  of 
each  list  a  common  name,  repeating  this  operation  toties 
(ptotiei  antil  they  had  invented  all  the  general  names  of  which 
Iwg:aage  consists ;  which  having  been  once  done,  if  a  question 
subsequently  arises  whether  a  certain  general  name  can  be 
truly  predicated  of  a  certain  particular  object,  we  have  only 
(as  it  were)  to  read  the  roll  of  the  objects  upon  which  that 
name  was  conferred,  and  see  whether  the  object  about  which 
the  question  arises,  is  to  be  found  among  them.  The  framers 
of  hui^age  (it  would  seem  to  be  supposed)  have  predeter- 
i&ioed  all  the  objects  that  are  to  compose  each  class,  and  we 
l^^e  only  to  refer  to  the  record  of  an  antecedent  decision. 

So  absurd  a  doctrine  will  be  owned  by  nobody  when  thus 
nakedly  stated ;  but  if  the  commonly  received  explanations 
of  classification  and  naming  do  not  imply  this  theory,  it  re- 
)Qires  to  be  shown  how  they  admit  of  being  reconciled  with 
*V  other, 

Geoeral  names  are  not  marks  put  upon  definite  objects ; 
^^■^fises  are  not  made  by  drawing  a  line  round  a  given  number 
^f  assignable  individuals.    The  objects  which  compose  any 
Si^en  class  are  perpetually  fluctuating.      We  may  frame  a 
class  withoiit  knowing  the  individuals,  or  even  any  of  the 
^Qdiriduals,  of  which  it  will  be  composed;   we  may  do  so 
^hile  believing  that  no  such  individuals  exist.      If  by  the 
Waning  of  a  general  name  are  to  be  understood  the  things 
^hich  it  is  the  name  of,  no  general  name,  except  by  acci- 
dent, has  a  fixed  meaning  at  all,  or  ever  long  retains  the 
^me  meaning.     The  only  mode  in  which  any  general  name 
has  a  definite  meaning,  is  by  being  a  name  of  an  indefinite 
Variety  of  things ;  namely,  of  all  things,  known  or  unknown, 
I>ast,  present,  or  future,  which  possess  certain  definite  attri- 
butes.    When,  by  studying  not  the  meaning  of  words,  but  the 
phenomena  of  nature,  we  discover  that  these  attributes  are 
possessed  by  some  object  not  previously  known  to  possess  them, 
(as  when  chemists  found  that  the  diamond  was  combustible,) 
we.  include  this  new  object  in  the  class;  but  it  did  not  already 
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belong  to  the  class.  We  place  the  individual  in  the  el 
because  the  proposition  is  true ;  the  proposition  is  not  t 
because  the  object  is  placed  in  the  class. 

It  will  appear  hereafter,  in  treating  of  reasoning,  how  mi 
the  theory  of  that  intellectual  process  has  been  vitiated  by 
influence  of  these  erroneous  notions,  and  by  the  habit  wh 
they  exemplify  of  assimilating  all  the  operations  of  the  han 
understanding  which  have  truth  for  their  object,  to  proces 
of  mere  classification  and  naming.  Unfortunately,  the  mi 
which  have  been  entangled  in  this  net  are  precisely  tb 
which  have  escaped  the  other  cardinal  error  commented  u] 
in  the  beginning  of  the  present  chapter.  Since  the  revolut 
which  dislodged  Aristotle  from  the  schools,  logicians  n 
almost  be  divided  into  those  who  have  looked  upon  reason 
as  essentially  an  afiair  of  Ideas,  and  those  who  have  lool 
upon  it  as  essentially  an  afiidr  of  Names. 

Although,  however,  Hobbes'  theory  of  Predication,  acco 
ing  to  the  well-known  remark  of  Leibnitz,  and  the  avowal 
Hobbes  himself,*  renders  truth  and  falsity  completely  ai 
trary,  with  no  standard  but  the  will  of  men,  it  must  not 
concluded  that  either  Hobbes,  or  any  of  the  other  thinl 
who  have  in  the  main  agreed  with  him,  did  in  fact  consi 
the  distinction  between  truth  and  error  as  less  real,  or  attacl 
less  importance  to  it,  than  other  people.  To  suppose  t 
they  did  so  would  argue  total  unacquaintance  with  their  ot 
speculations.  But  this  shows  how  little  hold  their  docti 
possessed  over  their  own  minds.  No  person,  at  bottom,  e 
imagined  that  there  was  nothing  more  in  truth  than  propri 
of  expression ;  than  using  language  in  conformity  to  a  previ 
convention.  When  the  inquiry  was  brought  down  from  g€ 
rals  to  a  particular  case,  it  has  always  been  acknowledged  t 
there  is  a  distinction  between  verbal  and  real  questions ;  t 
some  false  propositions  are  uttered   from   ignorance  of 

*  "  From  hence  alio  this  may  be  dedaoed,  that  the  first  truths  were  i 
trarilj  made  by  those  that  first  of  all  imposed  names  upon  things,  or  rece 
them  from  the  imposition  of  others.  For  it  is  true  (for  example)  that  man 
living  creature,  but  it  is  for  this  reason,  that  it  pleased  men  to  impose  both  t 
names  on  the  same  thing.** — CompuUUum  or  Logic,  ch.  iii.  sect.  8. 
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meaning  of  words^  but  that  in  others  the  source  of  the  error 
IS  a  misapprehension  of  things ;  that  a  person  who  has  not  the 
use  of  language  at  all  may  form  propositions  meutally^  and 
that  they  may  be  untrue^  that  is^  he  may  believe  as  matters  of 
&ct  what  are  not  really  so.      This  last  admission  cannot  be 
made  in  stronger  terms  than  it  is  by  Hobbes  himself;*  though 
he  will  not  allow  such  erroneous  belief  to  be  called  falsity^  but 
only  error.      And  he  has  himself  laid  down^  in  other  places, 
doctrines  in  which  the  true  theory  of  predication  is  by  impli- 
cation contained.      He  distinctly  says  that  general  names  are 
given  to  things  on  account  of  their  attributes,  and  that  abstract 
i^ames  are  the  names  of  those  attributes.     "  Abstract  is  that 
vhich  in  any  subject  denotes  the  cause  of  the  concrete  name. 
•  • .  And  these  causes  of  names  are  the  same  with  the  causes 
of  ooroonceptions,  namely,  some  power  of  action,  or  affection, 
of  the  thing  conceived,  which  some  c^ll  the  manner  by  which 
^Jthing  works  upon  our  senses,  but  by  most  men  they  are 
^ed  accidents  "f     It  is  strange  that  having  gone  so  fiar,  he 
should  not  have  gone  one  step  farther,  and  seen  that  what  he 
^^  the  cause  of  the  concrete  name,  is  in  reality  the  meaning 
^f  it;  and  that  when  we  predicate  of  any  subject  a  name  which 
^  given  because  of  an  attribute  (or,  as  he  calls  it,  an  accident), 
^^f  object  is  not  to  affirm  the  name,  but,  by  means  of  the 
'^^e,  to  affirm  the  attribute. 

§  4.  Let  the  predicate  be,  as  we  have  said,  a  connotative 
^1*01 ;  and  to  take  the  simplest  case  first,  let  the  subject  be  a 
P'X)per  name  :  "  The  summit  of  Chimborazo  is  white.*'      The 

*  *'  Men  are  lubjeci  to  err  not  only  in  affirming  and  denying,  but  also  in 

'^^'^c^tion,  and  in  silent  cogitation.  .  .   Tacit  errors,  or  the  errors  of  sense  and 

^^^tion,  are  made  by  passing  from  one  imagination  to  the  imagination  of 

^'^ther  different  thing ;  or  by  feigning  that  to  be  past,  or  future,  which  never 

^^>  nor  ever  sbaU  be ;  as  when,  by  seeing  the  image  of  the  sun  in  water,  we 

^ma^ioe  the  sun  itself  to  be  there ;  or  by  seeing  swords,  that  there  has  been, 

^  ahall  be,  fighting,  because  it  uses  to  be  so  for  the  most  part ;  or  when  from 

^ockiaes  we  feign  the  mind  of  the  promiser  to  be  such  and  such ;  or,  lastly, 

^*^&  from  any  sign  we  vainly  imagine  something  to  be  signified  which  is  not. 

"^^  errors  of  this  sort  are  common  to  all  things  that  have  sense.** — CompiUa' 

'*•*  •»•  Ugie,  ch.  v.  e«ct.  1. 

t  Ch.  iii.  sect.  8. 
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word  white  connotes  an  attribute  which  is  possessed  by  t 
individual  object  designated  by  the  words^  *'  summit  of  Chii 
borazo ;''  which  attribute  consists  in  the  physical  fact^  of 
exciting  in  human  beings  the  sensation  which  we  call  a  sens 
tion  of  white.     It  will  be  admitted  that^  by  asserting  t 
proposition^    we  wish   to  communicate  information  of  tl 
physical  &ct^  and  are  not  thinking  of  the  names,  except 
the  necessary  means  of  making  that  communication.     T 
meaning  of  the  proposition,  therefore,  is,  that  the  individi 
thing  denoted  by  the  subject,  has  the  attributes  connoted 
the  predicate. 

If  we  now  suppose  the  subject  also  to  be  a  connotati 
name,  the  meaning  expressed  by  the  proposition  has  advanc 
a  step  farther  in  complication.  Let  us  first  suppose  the  pi 
position  to  be  universal,  as  well  as  affirmative :  *'  All  *knen  s 
mortal/'  In  this  case,  as  in  the  lost,  what  the  propositi 
asserts  (or  expresses  a  belief  of)  is,  of  course,  that  the  objec 
denoted  by  the  subject  (man)  possess  the  attributes  connot 
by  the  predicate  (mortal).  But  the  characteristic  of  this  ct 
is,  that  the  objects  are  no  longer  individually  designated.  Th 
are  pointed  out  only  by  some  of  their  attributes :  they  are  t 
objects  called  men,  that  is,  possessing  the  attributes  connot 
by  the  name  man ;  and  the  only  thing  known  of  them  may 
those  attributes :  indeed,  as  the  proposition  is  general,  and  i 
objects  denoted  by  the  subject  are  therefore  indefinite 
number,  most  of  them  are  not  known  individually  at  all.  T 
assertion,  therefore,  is  not,  as  before,  that  the  attributes  whi 
the  predicate  connotes  are  possessed  by  any  given  individu 
or  by  any  number  of  individuals  previously  known  as  Job 
Thomas,  &c.,  but  that  those  attributes  are  possessed  by  ea 
and  every  individual  possessing  certain  other  attributes ;  th 
whatever  has  the  attributes  connoted  by  the  subject,  has  al 
those  connoted  by  the  predicate  ^  that  the  latter  set  of  att 
butes  constatUly  accompany  the  former  set.  Whatever  has  i. 
attributes  of  man  has  the  attribute  of  mortality;  mortali 
constantly  accompanies  the  attributes  of  man.* 

*  To  the  preoediog  stAtement  it  has  been  objected,  that  *'we  natura 
comtrue  the  nibjeot  of  a  proposition  in  its  extension,  and  the  predicate  (whi 
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If  it  be  remembered  that  every  attribute  is  grounded  on 

6ome  fact  or  phenomenon^  either  of  outward  sense  or  of  inward 

conscionsness^   and  that   to  possess  an   attribute  is  another 

phrase  for  being  the  cause  of^  or  forming  part  of^  the  fact  or 

phenomenon  upon  which  the  attribute  is  grounded;  we  may 

add  one  more  step  to  complete  the  analysis.    The  proposition 

which  asserts  that  one  attribute  always  accompanies  another 

attribute^  really  asserts  thereby  no  other  thing  than  this^  that 

one  phenomenon  always  accompanies  another  phenomenon ; 

insomach  that  where  we  find  the  one^  we  have  assurance  of 

the  existence  of  the  other.     Thus,  in  the  proposition^  All  men 

Are  mortal,  the  word  man  connotes  the  attributes  which  we 

^ribe  to  a  certain  kind  of  living  creatures,  on  the  ground  of 

certaiD  phenomena  which  they  exhibit,  and  which  are  partly 

physical  phenomena,  namely  the  impressions   made  on  our 

senses  by  their  bodily  form  and  structure,  and  partly  mental 

phenomena,  namely  the  sentient  and  intellectual  life  which 

^key  have  of  their  own.     All  this  is  understood  when  we  utter 

*he  word  man,  by  any  one  to  whom  the  meaning  of  the  word 

^  known.    Now,  when  we  say,  Man  is  mortal,  we  mean  that 

wherever  these  various  physical  and  mental  phenomena  are  all 

^ouQd,  there  we  have  assurance  that  the  other  physical  and 

niental  phenomenon,  called  death,  will  not  fail  to  take  place. 

^©  proposition  does  not  affirm  when  ;  for  the  connotation  of 

^he  ^ord  mortal  goes  no  farther  than  to  the  occurrence  of  the 

phenomenon  at  some  time  or  other,  leaving  the  precise  time 

undecided. 


^^'^ore  may  be  an  adjective)  in  its  intension,"  (connotation) :  and  that  conse- 
^B^Dtly  coexistence  of  attributes  does  not,  any  more  than  the  opposite  theory 

^^oation  of  gronpe,  correspond  with  the  living  processes  of  thought  and 
^S^sge.  I  acknowledge  the  distinction  here  drawn,  which,  indeed,  I  had 
'^T^^lf  li^id  down  and  exemplified  a  few  pages  back  (p.  104).  But  though  it  is 
^^  that  we  naturally  "  construe  the  subject  of  a  proposition  in  its  extension," 
/^    extension,  or  in  other  words,  the  extent  of  the  class  denoted  by  the  name, 

^ot  apprehended  or  indicated  directly.  It  b  both  apprehended  and  indi- 
J*^^  lolely  through  the  attributes.  In  the  "  living  processes  of  thought  and 
^^^Yuge"  the  extension,  though  in  this  case  really  thought  of  (which  in  the 


of  the  predicate  it  is  not)  is  thought  of  only  through  the  medium  of  what 
^  ^eote  and  courteous  critic  terms  the  *'  intension." 
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§  5.  We  Lave  already  proceeded  far  enough  not  only  to 
demonstrate  the  error  of  Hobbes,  bat  to  ascertain  the  real 
import  of  by  far  the  most  numerous  class  of  propositions.  The 
object  of  belief  in  a  proposition^  when  it  asserts  anything 
more  than  the  meaning  of  words,  is  generally,  as  in  the  cases 
which   we  have  examined,   either    the   co-existence  or  th6 
sequence  of  two  phenomena.     At  the  very  commencement  of 
our  inquiry,  we  found  that  every  act  of  belief  implied  tw^o 
Things :  we  have  now  ascertained  what,  in  the  most  frequent 
case,  these  two  things  are,  namely  two  Phenomena^  in  other 
words,  two  states  of  consciousness;  and  what   it   is   whicb 
the  proposition  affirms  (or  denies)  to  subsist   between  themi 
namely  either  succession   or  co-existence.      And    this  case 
includes  innumerable    instances  which   no   one,   previous  to 
reflection,  would  think  of  referring  to  it.     Take  the  following; 
example :    A   generous   person   is  worthy  of  honour.     Who 
would  expect  to  recognise  here  a  case  of  coexistence  between 
phenomena?      But  so  it  is.     The  attribute   which  causes   ^ 
person  to  be  termed    generous,  is    ascribed  to  him  on  tbo 
groimd  of  states  of  his  mind,  and  particulars  of  his  conduct  ; 
both  are  phenomena ;  the  former  are  facts  of  internal  coo^'- 
sciousness,  the  latter,  so  far  as  distinct  from  the  former,  ar^ 
physical    facts,   or  perceptions   of  the    senses.     Worthy  of 
honour,  admits  of  a  similar  analysis.     Honour,  as  here  used# 
means  a  state  of  approving  and  admiring  emotion,  followe<l 
on  occasion  by  corresponding    outward   acts.     "Worthy  of 
honour^'  connotes  all  this,  together  with  our  approval  of  the 
act  of  showing  honour.     All  these  are  phenomena ;  states  of 
internal  consciousness,  accompanied  or  followed  by  physical 
facts.     When  we  say,  A  generous  person  is  worthy  of  honour^ 
we  affirm  coexistence  between  the  two  complicated  pheno- 
mena connoted  by  the  two  terms  respectively.     We  affiran# 
that  wherever  and  whenever  the  inward  feelings  and  outward 
facts  implied  in  the  word  generosity,  have  place,  then  and 
there  the  existence  and  manifestation  of  an  inward  feelings 
honour,  would  be  followed  in  our  minds  by  another  inward 
feelihg,  approval. 

After  the  analysis,  in  a  former  chapter,  of  the  import  of 
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names,  many  examples  are  not  needed  to  illustrate  the  import 
of  propositions.  When  there  is  any  obscurity  or  difficulty, 
it  does  not  lie  in  the  meaning  of  the  proposition,  but  in  the 
meaning  of  the  names  which  compose  it ;  in  the  very  compli- 
cated connotation  of  many  words ;  the  immense  multitude 
and  prolonged  series  of  {acta  which  often  constitute  the 
phenomenon  connoted  by  a  name.  But  where  it  is  seen 
what  the  phenomenon  is,  there  is  seldom  any  difficulty  in 
seeing  that  the  assertion  conveyed  by  the  proposition  is,  the 
coexistence  of  one  such  phenomenon  with  another ;  or  the  suc- 
cession of  one  such  phenomenon  to  another :  their  conjunction, 
ID  short,  so  that  where  the  one  is  found,  we  may  calculate  on 
finding  both. 

This,  however,  though  the  most  common,  is  not  the  only 
meaning  which  propositions  are  ever  intended  to  convey. 
In  the  first  place,  sequences  and  coexistences  are  not  only 
asserted  respecting  Phenomena;  we  make  propositions  also 
'^specting  those  hidden  causes  of  phenomena,  which  are 
i^amed  substances  and  attributes.  A  substance,  however, 
heing  to  us  nothing  but  either  that  which  causes,  or  that 
which  is  conscious  of,  phenomena ;  and  the  same  being  true, 
**^^'i  mutandis,  of  attributes ;  no  assertion  can  be  made,  at 
1^  with  a  meaning,  concerning  these  unknown  and  un- 
wiowable  entities,  except  in  virtue  of  the  Phenomena  by 
which  alone  they  manifest  themselves  to  our  faculties.  When 
^c  saj,  Socrates  was  cotemporary  with  the  Peloponnesian 
^  the  foundation  of  this  assertion,  as  of  all  assertions 
concerning  substances,  is  an  assertion  concerning  the  pheno- 
mena which  they  exhibit, — ^namely,  that  the  series  of  facts 
V  which  Socrates  manifested  himself  to  mankind,  and  the 
^^  of  mental  states  which  constituted  his  sentient  exist- 
^%  went  on  simultaneously  with  the  series  of  facts  known 
y  the  name  of  the  Peloponnesian  war.  Still,  the  proposi- 
l^on  does  not  assert  that  alone ;  it  asserts  that  the  .Thing  in 
^tself^  the  noumenon  Socrates,  was  existing,  and  doing  or 
^^riencing  those  various  facts,  during  the  same  time.  Co- 
^tence  and  sequence,  therefore,  may  be  affirmed  or  denied 
^ot  only  between  phenomena,  but  between  noumena,  or  be- 
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tween  a  noumenon  and  phenomena.  And  both  of  noumena  an 
of  phenomena  we  may  affirm  simple  existence.  But  wha 
is  a  noumenon?  An  unknown  cause.  In  affirming^  there 
fore^  the  existence  of  a  noumenon,  we  affirm  causation.  Here 
therefore,  are  two  additional  kinds  of  fact,  capable  of  beio[ 
asserted  in  a  proposition.  Besides  the  propositions  whid 
assert  Sequence  or  Coexistence,  there  are  some  which  asser 
simple  Existence ;  and  others  assert  Causation,  which,  snbjec 
to  the  explanations  which  will  follow  in  the  Third  Book,  rnofi 
be  considered  provisionally  as  a  distinct  and  peculiar  kind  o 
assertion. 

§  6.  To  these  four  kinds  of  matter-of-fact  or  assertion 
must  be  added  a  fifth.  Resemblance.  This  was  a  species  o 
attribute  which  we  found  it  impossible  to  analyse ;  for  whid 
no  fundamentum,  distinct  from  the  objects  themselves,  could  b 
assigned.  Besides  propositions  which  assert  a  sequence  or  cc 
existence  between  two  phenomena,  there  are  therefore  als 
propositions  which  assert  resemblance  between  them  :  as,  Thi 
colour  is  like  that  colour ; — The  heat  of  to-day  is  equal  to  th 
heat  of  yesterday.  It  is  true  that  such  an  assertion  migl 
with  some  plausibility  be  brought  within  the  description  < 
an  affirmation  of  sequence,  by  considering  it  as  an  assertio 
that  the  simultaneous  contemplation  of  the  two  colours 
followed  by  a  specific  feeling  termed  the  feeling  of  resemblaoc 
But  there  would  be  nothing  gained  by  encumbering  ourselre 
especially  in  this  place,  witli  a  generalization  which  may  1 
looked  upon  as  strained.  Logic  does  not  undertake  to  analy 
mental  &cts  into  their  ultimate  elements.  Besemblanee  b 
tween  two  phenomena  is  more  inteUigible  in  itself  than  ai 
explanation  could  make  it,  and  under  any  classification  mu 
remain  specifically  distinct  from  the  ordinary  cases  of  seqaen 
and  coexistence. 

It  is  sometimes  said  that  all  propositions  whatever,  of  wbi 
the  predicate  is  a  general  name,  do,  in  point  of  fact,  affirm 
deny  resemblance.  All  such  propositions  affirm  that  a  thii 
belongs  to  a  class ;  but  things  being  classed  together  accor 
ing  to  their  resemblance,  everything  is  of  course  classed  wi 
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the  tbiogs  which  it  is  supposed  to  resemble  most ;  and  thence^ 
it  may  be  said^  when  we  affirm  that  Gold  is  a  metal^  or  that 
Socrates  is  a  man^  the  affirmation  intended  is^  that  gold  re- 
sembles other  metals^  and  Socrates  other  meu^  more  nearly 
than  they  resemble  the  objects  contained  in  any  other  of  the 
classes  co-ordinate  with  these. 

There  is  some  slight  degree  of  foundation  for  this  remark^ 
bat  DO  more  than  a  slight  degree.  The  arrangement  of  things 
into  classes,  such  as  the  class  metal,  or  the  class  man,  is 
funded  indeed  on  a  resemblance  among  the  things  which 
&re  placed  in  the  same  class,  but  not  on  a  mere  general  resem- 
blance: the  resemblance  it  is  grounded  on  consists  in  the 
possession  by  all  those  things,  of  certain  common  peculiari- 
ties; and  those  peculiarities  it  is  which  the  terms  connote,  and 
which  the  propositions  consequently  assert ;  not  the  resem- 
blance :  for  though  when  I  say.  Gold  is  a  metal,  I  say  by  im- 
plication that  if  there  be  any  other  metals  it  must  resemble 
tbem,  yet  if  there  were  no  other  metals  I  might  still  assert  the 
proposition  with  the  same  meaning  as  at  present,  namely,  that 
gold  has  the  various  properties  implied  in  the  word  metal ; 
JUttt  as  it  might  be  said.  Christians  are  men,  even  if  there 
were  no  men  who  were  not  Christians.  Propositions,  there- 
fore^  in  which  objects  are  referred  to  a  class  because  they  pos- 
^^  the  attributes  constituting  the  class,  are  so  far  from  assert- 

• 

^Dg  nothing  but  resemblance,  that  they  do  not,  properly 
'peaking,  assert  resemblance  at  all. 

But  we  remarked  some  time  ago  (and  the  reasons  of  the 
'^njark  will  be  more  fully  entered  into  in  a  subsequent 
Book,*)  that  there  is  sometimes  a  convenience  in  extending 
the  boandaries  of  a  class  so  as  to  include  things  which  possess 
Jn  »  very  inferior  degree,  if  in  any,  some  of  the  characteristic 
Properties  of  the  class, — provided  they  resemble  that  class 
iQore  than  any  other,  insomuch  that  the  general  propositions 
which  are  true  of  the  class,  will  be  nearer  to  being  true  of 
^ose  things  than  any  other  equally  general  propositions, 
'or  instance,  there  are  substances  called  metals  which  have 


*  Book  iv.  cb.  yii. 
VOU  I.  8 
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very  few  of  the  properties  by  which  metals  are  commonly 
recognised;  and  almost  every  great  family  of  plants  or  animals 
has  a  few  anomalous  genera  or  species  on  its  borders^  whidi 
are  admitted  into  it  by  a  sort  of  courtesy^  and  concerning 
which  it  has  been  matter  of  discussion  to  what  family  they 
properly  belonged.  Now  when  the  class-name  is  pi^dicated 
of  any  object  of  this  description,  we  do,  by  so  predicating  it, 
affirm  resemblance  and  nothing  more.  And  in  oi^er  to  be 
scrupulously  correct  it  ought  to  be  said,  that  in  every  case  in 
which  we  predicate  a  general  name,  we  affirm,  not  absolutely 
that  the  object  possesses  the  properties  designated  by  the 
name,  but  that  it  either  possesses  those  properties,  or  if  it  does 
not,  at  any  rate  resembles  the  things  which  do  so,  more  than 
it  resembles  any  other  things.  In  most  cases,  however,  it  is 
unnecessary  to  suppose  any  such  alternative,  the  latter  of  the 
two  grounds  being  very  seldom  that  on  which  the  assertion  iB 
made :  and  when  it  is,  there  is  generally  some  slight  diffe^ 
ence  in  the  form  of  the  expression,  as.  This  species  (or  g^nis) 
is  eoneidered,  or  may  he  ranked,  as  belonging  to  such  and  snd^ 
a  family :  we  should  hardly  say  positively  that  it  does  belong 
to  it,  unless  it  possessed  unequivocally  the  properties  of  which 
the  class-name  is  scientifically  significant. 

There  is  still  another  exceptional  case,  in  which,  though 
the  predicate  is  the  name  of  a  class,  yet  in  predicating  it  we 
affirm  nothing  but  resemblance,  the  class  being  founded  not 
on  resemblance  in  any  given  particular,  but  on  general  unana- 
lysable resemblance.  The  classes  in  question  are  those  into 
which  our  simple  sensations,  or  other  simple  feelings,  are 
divided.  Sensations  of  white,  for  instance,  are  classed  toge- 
ther, not  because  we  can  take  them  to  pieces,  and  say  they 
are  alike  in  this,  and  not  alike  in  that,  but  because  we  feel 
them  to  be  alike  altogether,  though  in  different  d^reeB. 
When,  therefore,  I  say.  The  colour  I  saw  yesterday  was  a 
white  colour,  or.  The  sensation  I  feel  is  one  of  tightness,  in 
both  cases  the  attribute  I  affirm  of  the  colour  or  of  the  other 
sensation  is  mere  resemblance — simple  likeness  to  sensations 
which  I  have  had  before,  and  which  have  had  those  nam^ 
bestowed  upon  them.    The  names  of  feelings,  like  other  con- 
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general  names^  are  coDnotative;  but  they  connote  a 
resemblance.  When  predicated  of  any  individual  feel- 
the  information  they  convey  is  that  of  its  likeness  to  the 
feelings  which  we  have  been  accustonied  to  call  by  the 
name.  Thus  much  may  suffice  in  illustration  of  the 
of  propositions  in  which  the  matter-of-£EU}t  asserted  (or 
d)  is  simple  Resemblance. 

xistence^  Coexistence^  Sequence^  Causation^  Resemblance : 
r  other  of  these  is  asserted  (or  denied)  in  every  proposi- 
rhich  is  not  merely  verbal.  This  five-fold  division  is  an 
istive  classification  of  matters-of-fact ;  of  all  things  that 
e  believed^  or  tendered  for  belief;  of  all  questions  that 
e  propounded^  and  all  answers  that  can  be  returned  to 
Instead  of  Coexistence  and  Sequence^  we  shall  some- 
say,  for  greater  particularity.  Order  in  Place,  and  Order 
me:  Order  in  Place  being  the  specific  mode  of  coex- 
e,  not  necessary  to  be  more  particularly  analysed  here ; 
the  mere  fact  of  coexistence,  or  simultaneousness,  may 
ssed,  together  with  Sequence,  under  the  head  of  Order 
ne. 

7.  In  the  foregoing  inquiry  into  the  import  of  Propo- 
B,  we  have  thought  it  necessary  to  analyse  directly  those 
in  which  the  terms  of  the  proposition  (or  the  predicate 
st)  are  concrete  terms.  But,  in  doing  so,  we  have  indi- 
analysed  those  in  which  the  terms  are  abstract.  The 
ction  between  an  abstract  term  and  its  corresponding 
!te,  does  not  turn  upon  any  difference  in  what  they  are 
ited  to  signify ;  for  the  real  signification  of  a  concrete 
d  name  is,  as  we  have  so  often  said,  its  connotation ; 
hat  the  concrete  term  connotes,  forms  the  entire  mean- 
>f  the  abstract  name.  Since  there  is  nothing  in  the 
t  of  an  abstract  name  which  is  not  in  the  import  of  the 
ponding  concrete,  it  is  natural  to  suppose  that  neither 
lere  be  anything  in  the  import  of  a  proposition  of  which 
rme  are  abstract,  but  what  there  is  in  some  proposition 
I  can  be  framed  of  concrete  terms, 
nd  this  pres^umption  a  closer  examination  will  confirm. 

8—2 
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An  abstract  name  is  the  name  of  an  attribate^  or  combiDati 
of  attributes.  The  corresponding  concrete  is  a  name  given 
things^  because  of^  and  in  order  to  express^  their  possesri 
that  attribute^  or  that  combination  of  attribntes.  Wb( 
therefore,  we  predicate  of  anything  a  concrete  name,  t 
attribute  is  what  we  in  reality  predicate  of  it.  But  it  I 
now  been  shown  that  in  all  propositions  of  which  the  pre( 
cate  is  a  concrete  name,  what  is  really  predicated  is  one 
five  things:  Existence,  Coexistence,  Causation,  Sequence, 
Resemblance.  An  attribute,  therefore,  is  necessarily  eitl 
an  existence,  a  coexistence,  a  causation,  a  sequence,  or 
resemblance.  When  a  proposition  consists  of  a  subject  a 
predicate  which  are  abstract  terms,  it  consists  of  terms  whi 
must  necessarily  signify  one  or  other  of  these  things.  Wh 
we  predicate  of  anything  an  abstract  name,  we  affirm  of  t 
thing  that  it  is  one  or  other  of  these  five  things ;  that  it  is 
case  of  Existence,  or  of  Coexistence,  or  of  Causation,  or 
Sequence,  or  of  Resemblance. 

It  is  impossible  to  imagine  any  proposition  expressed 
abstract  terms,  which  cannot  be  transformed  into  a  precise 
equivalent  proposition  in  which  the  terms  are  concret 
namely,  either  the  concrete  names  which  connote  the  atti 
butcs  themselves,  or  the  names  of  the  fundamenta  of  tho 
attributes;  the  facts  or  phenomena  on  which  they  a 
grounded.  To  illustrate  the  latter  case,  let  us  take  tl 
proposition,  of  which  the  subject  only  is  an  abstract  nam 
— "Thoughtlessness  is  dangerous."  Thoughtlessness  is  i 
attribute,  grounded  on  the  facts  which  we  call  thoughtle 
actions ;  and  the  proposition  is  equivalent  to  this,  Thoughtle 
actions  are  dangerous.  In  the  next  example  the  predicate 
well  as  the  subject  are  abstract  names :  "  Whiteness  is 
colour;'*  or  "The  colour  of  snow  is  a  whiteness."  The 
attributes  being  grounded  on  sensations,  the  equivalent  pr 
positions  in  the  concrete  would  be.  The  sensation  of  white 
one  of  the  sensations  called  those  of  colour, — The  sensation 
sight,  caused  by  looking  at  snow,  is  one  of  the  sensatioi 
called  sensations  of  white.  In  these  propositions,  as  i^ 
have  before  seen^  the  matter-of-fact  asserted  is  a  Beseo 
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blanoe.  In  the  following  examples,  the  concrete  terms  are 
those  which  directly  correspond  to  the  abstract  names ;  con- 
noting the  attribute  which  these  denote.  "  Prudence  is  a 
virtue:"  this  may  be  rendered,  "All  prudent  persons,  in  so 
/flf  M  prudent,  are  virtuous:"  "Courage  is  deserving  of 
iononr/'  thus,  "All  courageous  persons  are  deserving  of 
konour  in  so  far  as  they  are  courageous ;"  which  is  equiva- 
lent to  this — "  All  courageous  persons  deserve  an  addition 
to  the  bonour,  or  a  diminution  of  the  disgrace,  which-  would 
attach  to  them  on  other  grounds." 

In  order  to  throw  still  further  light   upon  the   import 
of  propositions  of  which  the  terms  are  abstract,  w^e  will  sub- 
ject one  of  the  examples  given  above  to  a  minuter  analysis. 
The  proposition  we  shall  select  is  the  following : — "  Prudence 
is  a  virtue."     Let  us  substitute  for  the  word  virtue  an  equiva- 
lent but  more  definite  expression,  such  as  "  a  mental  quality 
bwiefieial  to  society,"  or  "  a  mental  quality  pleasing  to  God," 
or  whatever  else  we  adopt  as  the  definition  of  virtue.     What 
the  proposition  asserts  is  a  sequence,  accompanied  with  causa- 
tioiij  namely,  that  benefit  to  society,  or  that  the  approval  of 
God,  is  consequent  on,  and  caused  by,  prudence.     Here  is  a 
^nencje ;  but  between  what  ?     We  understand  the  consequent 
w  the  sequence,  but  we  have  yet  to  analyse  the  antecedent. 
Prudence  is  an  attribute;    and,  in  connexion  with  it,  two 
things  besides  itself  are  to  be  considered ;  prudent  persons, 
*ho  are  the  mbjects  of  the  attribute,  and  prudential  conduct, 
which  may  be  called  the  foundation  of  it.     Now  is  either  of 
these  the  antecedent  ?  and,  first,  is  it  meant,  that  the  approval 
of  God,  or  benefit  to  society,  is  attendant  upon  all  prudent  jo^r- 
*>**  ?    No ;  except  in  so  far  as  they  are  prudent ;  for  prudent 
Persons  who  are  scoundrels  can  seldom  on  the  whole  be  bene- 
ficial to  society,  nor  can  they  be  acceptable  to  a  good  being.  Is 
it  upon  prudential  conduct,  then,  that  divine  approbation  and 
benefit  to  mankind  are  supposed  to  be  invariably  consequent? 
^either  is  this  the  assertion  meant,  when  it  is  said  that  pru- 
^*noe  is  a  virtue ;  except  with  the  same  reservatio  i  as  belore, 
•nd  for  the  same  reason,  namely,  that  prudential  conduct, 
*ltliough  in  so  far  a«  it  is  prudential  it  is  beneficial  to  society. 
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may  yet^  by  reaeon  of  some  other  of  its  qualities^  be  product! 
of  an  injury  outweighing  the  benefit,  and  deserve  a  displesBii 
exceeding  the  approbation  which  would  be  due  to  the  pi 
dence.  Neither  the  substance^  therefore^  (viz.  the  person^)  i 
the  phenomenon,  (the  conduct,)  is  an  antecedent  on  which  t 
other  term  of  the  sequence  is  universally  consequent.  But  t 
proposition,  "  Prudence  is  a  virtue,''  is  an  universal  propo 
tion.  What  is  it,  then,  upon  which  the  proposition  affirms  t 
efiects  in  question  to  be  universally  consequent  ?  Upon  tl 
in  the  person,  and  in  the  conduct,  which  causes  them  to 
called  prudent,  and  which  is  equally  in  them  when  the  acti( 
though  prudent,  is  wicked;  namely,  a  correct  foresight 
consequences,  a  just  estimation  of  their  importance  to  t 
object  in  view,  and  repression  of  any  unreflecting  impulse 
variance  with  the  deliberate  purpose.  These,  which  are  stal 
of  the  person's  mind,  are  the  real  antecedent  in  the  sequen 
the  real  cause  in  the  causation,  asserted  by  the  propositi( 
But  these  are  also  the  real  ground,  or  foundation,  of  the  att 
bute  Prudence ;  since  wherever  these  states  of  mind  exist 
may  predicate  prudence,  even  before  we  know  whether  a 
conduct  has  'followed.  And  in  this  manner  every  asserti 
respecting  an  attribute,  may  be  transformed  into  an  asserti 
exactly  equivalent  respecting  the  fact  or  phenomenon  whid 
the  ground  of  the  attribute.  And  no  case  can  be  assign 
where  that  which  is  predicated  of  the  fact  or  phenomenon,  A 
not  belong  to  one  or  other  of  the  five  species  formerly  enuo 
rated :  it  is  either  simple  Existence,  or  it  is  some  Sequen 
Coexistence,  Causation,  or  Resemblance. 

And  as  these  five  are  the  only  things  which  can  be  affirm 
so  are  they  the  only  things  which  can  be  denied.     "  No  hor 
are  web-footed''  denies  that  the  attributes  of  a  horse  ever 
exist  with  web-feet.     It  is  scarcely  necessary  to  apply  the  sa 
analysis  to  Particular  affirmations  and  negations.      ''So 
birds  are  web-footed,"  affirms  that,  with  the  attributes  © 
noted  by  lArd,  the  phenomenon  web-feet  is  sometimes 
existent :  ''  Some  birds  are  not  web-footed,"  asserts  that  tb 
are  other  instances  in  which  this  coexistence  does  not  have  pb 
Any  further  explanation  of  a  thing  which,  if  the  previous 
position  has  been  assented  to,  is  so  obvious,  may  here  be  spai 
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OF  PROPOSITIONS  MERELY  VERBAL. 

§  1.    As  a  preparation  for  the  inquiry  which  is  the  proper 
object  of  Logie^  namely^  in  what  manner  propositions  are  to 
be  proved^  we  have  found  it  necessary  to  inquire  what  they 
contain  which  requires^  or  is  susceptible  of,  proof;  or  (which 
18  the  same  thing)  what  they  assert.     In  the  course  of  this 
preliminary  investigation  into  the  import  of  Propositions,  we 
^mined  the  opinion  of  the  Conceptualists,  that  a  proposition 
^  the  expression  of  a  relation  between  two  ideas ;  and  the 
<loctrine  of  the  Nominalists,  that  it  is  the  expression  of  an 
^^i^ment  or   disagreement  between  the  meanings   of  two 
'^^Daes.    We  decided  that,  as  general  theories,  both  of  these 
^  erroneous ;  and  that,  although  propositions  may  be  made 
'^Ui  respecting  names  and  respecting  ideas,  neither  the  one 
^^f  the  other  are  the  subject-matter  of  Propositions  considered 
^Oerally.    We  then  examined  the  different  kinds  of  Proposi- 
ti^ and  found  that,  with  the  exception  of  those  which  are 
'Merely  verbal,  they  assert  five  different  kinds  of  matters  of  fact) 
*^^ely.  Existence,  Order  in  Place,  Order  in  Time,  Causation, 
•'^Q  Resemblance ;  that  in  every  proposition  one  of  these  five 
^  either  affirmed,  or  denied,  of  some  fact  or  phenomenon,  or  of 
^*^c  object  the  unknown  source  of  a  fact  or  phenomenon. 

In  distinguishing,  however,  the  different  kinds  of  matters 
^'  fact  asserted  in  propositions,  we  reserved  one  class  of  pro- 
positions, which  do  not  relate  to  any  matter  of  fact,  in  the 
Pf  ^per  sense  of  the  term,  at  all,  but  to  the  meaning  of  names. 
^^ce  names  and  their  signification  are  entirely  arbitrary,  such 
Propositions  are  not,  strictly  speaking,  susceptible  of  truth 
^^  falsity,  but  only  of  conformity  or  disconformity  to  usage  or 
^^ mention;  and  all  the  proof  they  are  capable  of,  is  proof  of 
^*^^ge;  proof  that  the  words  have  been  employed  by  others  in 
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the  acceptation  in  which  the  speaker  or  writer  desires  to  nse 
them.  These  propositions  occupy^  however,  a  conspicaoos 
place  in  philosophy;  and  their  nature  and  characteristics 
are  of  as  much  importance  in  logic^  as  those  of  any  of  the 
other  classes  of  propositions  previously  adverted  to. 

If  all  propositions  respecting  the  si^ification  of  words 
were  as  simple  and  unimportant  as  those  which  served  us 
for  examples  when  examining  Hobbes'  theory  of  predication , 
viz.  those  of  which  the  subject  and  predicate  are  proper  names^ 
and  which  assert  only  that  those  names  have,  or  thatthe3r 
have  not^  been  conventionally  assigned  to  the  same  individual ; 
there  would  be  little  to  attract  to  such  propositions  the  atten- 
tion of  philosophers.  But  the  class  of  merely  verbal  proposi- 
tions embraces  not  only  much  more  than  these,  but  much  more 
than  any  propositions  which  at  first  sight  present  themselves 
as  verbal;  comprehending  a  kind  of  assertions  which  hare 
been  regarded  not  only  as  relating  to  things,  but  as  having 
actually  a  more  intimate  relation  with  them  than  any  other 
propositions  whatever.  The  student  in  philosophy  will  per- 
ceive that  I  allude  to  the  distinction  on  which  so  much  stress 
was  laid  by  the  schoolmen^  and  which  has  been  retained  either 
under  the  same  or  under  other  names  by  most  metaphjrsiciaas 
to  the  present  day,  viz.  between  what  were  called  essential, 
and  what  were  called  accidental,  propositions,  and  betweefi^ 
essential  and  accidental  properties  or  attributes. 


§  2.     Almost  all  metaphysicians  prior  to  Locke,  as  well 
many  since  his  time,  have  made  a  great •  mystery  of  Essentia* 
Predication,  and  of  predicates  which  are  said  to  be  of  th^ 
essence  of  the  subject.     The  essence  of  a  thing,  they  said,  wa^ 
that   without  which  tlie  thing  could  neither  be,  nor  be  con- 
ceived to  be.     Thus,  rationality  was  of  the  essence  of  man^ 
because  without  rationality,  man  could  not  be  conceived  to 
exist.     The  different  attributes  which  made  up  the  essence  of 
the  thing,  were  called  its  essential  properties ;  and  a  proposition 
in  which  any  of  these  were  predicated  of  it,  was  (^led  aH 
Essential  Proposition,  and  was  considered  to  go  deeper  intotb^ 
nature  of  the  thing,  and  to  convey  more  important  informatioii 
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respecting  it,  than  any  other  proposition  could  do.     All  pro- 
perties^ not  of  the  essence  of  the  thing  were  called  its  accidents; 
were  supposed  to  have  nothing  at  all,  or  nothing  comparatively, 
to  do  with  its  inmost  nature ;  and  the  propositions  in  which 
toy  of  these  were  predicated  of  it  were  called  Accidental  Pro- 
positions. A  connexion  may  be  traced  between  this  distinction, 
which  originated  with  the  schoolmen,  and  the  well-known 
dogmas  of  ^ubsf-aniia  secunria  or  general  substances,  and  sub- 
^antial  fomu,  doctrines  which  under  varieties  of  language 
pervaded  alike  the  Aristotelian  and  the  Platonic  schools,  and 
of  which  more  of  the  spirit  has  come  down  to  modem  times 
than  might  be  conjectured  from  the  disuse  of  the  phraseology. 
The  false  views  of  the  nature  of  classification  and  generalization 
which  prevailed  among  the  schoolmen,  and  of  which  these 
dogmas  were  the  technical  expression,  afford  the  only  explana- 
tion which  can  be  given  of  their  having  misunderstood  the 
^  nature  of  those  Essences  which  held  so  conspicuous  a  place 
in  their  philosophy.     They  said,  truly,  that  man  cannot  be  con- 
^▼ed  without  rationality.     But  though  man  cannot,  a  being 
^y  be  conceived  exactly  like  a  man  in  all  points  except  that 
^^  quality,  and  those  others  which  are  the  conditions  or  con- 
^uences  of  it.    All  therefore  which  is  really  true  in  the  asser- 
^^^  that  man  cannot  be  conceived  without  rationality,  is  only, 
"^t  if  he  had  not  rationality,  he  would  not  be  reputed  a  man. 
^*^ere  is  no  impossibility  in  conceiving  the  lAin^y  nor,  for  aught 
^^  know,  in  its  existing :  the  impossibility  is  in  the  conven- 
^^9  of  language,  which  will  not  allow  the  thing,  even  if  it 
*^^t,  to  be  called  by  the  name  which  is  reserved  for  rational 
^*^ig8.     Rationality,  in  short,  is  involved  in  the  meaning  of 
^  word  man  :  is  one  of  the  attributes  connoted  by  the  name. 
^^  essence  of  man,  simply  means  the  whole  of  the  attributes 
^^ noted  by  the  word;  and  any  one  of  those  attributes  taken 
'^^gly,  is  an  essential  property  of  man. 

The  doctrines  which  prevented  the  real  meaning  of 
^^«nce8  from  being  understood,  not  having  assumed  so 
'^'tled  a  shape  in  the  time  of  Aristotle  and  his  immediate 
'^*lowers  as  was  afterwards  given  to  them  by  the  Realists  of 
^^  middle  ages^  we  find  a  nearer  approach  to  a  rational  view 
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of  the  subject  in  the  writings  of  the  ancient  Aristotelians  than 
in  their  more  modern  followers.  Porphyry^  in  his  Isa^fo^t 
approached  so  near  to  the  true  conception  of  essences^  that 
only  one  step  remained  to  be  taken,  but  this  step,  so  easy  in 
appearance,  was  reserved  for  the  Nominalists  of  modem 
times.  By  altering  any  property,  not  of  the  essence  of  the 
thing,  you  merely,  according  to  Porphyry,  made  a  difierenoE 
in  it;  youmadeitaXXocov:  but  by  altering  any  property  which 
was  of  its  essence,  you  made  it  another  thing,  aXXo.*  To  e 
modem  it  is  obvious  that  between  the  change  which  oiil> 
makes  a  thing  different,  and  the  change  which  makes  i" 
another  thing,  the  only  distinction  is  that  in  the  former  cas^ 
though  changed,  it  is  still  called  by  the  same  name.  Thus 
pound  ice  in  a  mortar,  and  being  still  called  ice,  it  is  obN 
made  aXXocoy :  melt  it,  and  it  becomes  aXXo,  another  thin^ 
namely,  water.  Now  it  is  really  the  same  thing,  t.  e.  the  sara* 
particles  of  matter,  in  both  cases ;  and  you  cannot  so  changT' 
anything  that  it  shall  cease  to  be  the  same  thing  in  this  seos^ 
The  identity  which  it  can  be  deprived  of  is  merely  that  <3 
the  name :  when  the  thing  ceases  to  l)e  called  ice,  it  becoct^^ 
another  thing;  its  essence,  what  constituted  it  ice,  is  goB^ 
while,  as  long  as  it  continues  to  be  so  called,  nothing  is  fgp^ 
except  some  of  its  accidents.  But  these  reflections,  so  e^ 
to  us,  would  have  been  difficult  to  persons  who  thought, 
most  of  the  Aristotelians  did,  that  objects  were  made  wl* 
they  were  called,  that  ice  (for  instance)  was  made  ice,  not  ' 
the  possession  of  certain  properties  to  which  mankind  h^ 
chosen  to  attach  that  name,  but  by  participation  in  the  nat'a^ 
of  a  certain  general  substance,  called  Ice  in  general,  which  st3 
stance,  together  with  all  the  properties  that  belonged  to 
inhered  in  every  individual  piece  of  ice.  As  they  did  * 
consider  these  universal  substances  to  be  attached  to 
general  names,  but  only  to  some,  they  thought  that  an  obj  ^ 
borrowed  only  a  part  of  its  properties  from  an  universal  8t:> 

*  Ka96Xov  fikv  ovv  irava  Sia^opd  irpoyivofjuvij  rii'i  irtpdiov  iroiii'  aX^ 
filv  Koiv&g  Ti  Koi  iiiutQ  (differences  in  the  accidental   properties)  dXV^ 
•Koiovoiv*  €Li  H  iitairaTa  (differences  in  the  essential  properties)  dXXo.—^'^ 
cap.  iiL 
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stance,  and  that  the  rest  belonged  to  it  individually:  the 
former  they  called  its  essence^  and  the  latter  its  accidents. 
The  scholastic  doctrine  of  essences  long  survived  the  theory 
on  which  it  rested^  that  of  the  existence  of  real  entities  cor- 
responding to  general  terms ;  and  it  was  reserved  for  Locke 
at  the  end  of  the  seventeenth  century,  to  convince  philoso- 
phers that  the  supposed  essences  of  classes  were  merely  the 
^ification  of  their  names ;  nor,  among  the  signal  services 
which  his  writings  rendered  to  philosophy,  was  there  one 
more  needful  or  more  valuable.* 

Now,  as  the  most  familiar  of  the  general  names  by  which 

*n  object  is  designated  usually  connotes  not  one  only,  but 

several  attributes  of  the  object,  each  of  which  attributes  sepa- 

^tely  forms  also  the  bond  of  union  of  some  class,  and  the 

'leaning  of  some  general  name ;  we  may  predicate  of  a  name 

which  connotes  a  variety  of  attributes,  another  name  which 

^n  notes  only  one  of  these  attributes,  or  some  smaller  number 

^f  them  than  all.     In  such  cases,  the  universal  affirmative 

Proposition  will  be  true ;  since  whatever  possesses  the  whole 

^^  any  set  of  attributes,  must  possess  any  part  of  that  same 


Few  among  the  great  namea  in  mental  science  have  met  with  a  harder 

"^^^^Qr^B  of  juRtice  from  the  present  generation  than  Locke ;  the  unquestioned 

<^Qi&der  of  the  analytic  philosophy  of  mind,  but  whose  doctrines  were  first 

^^'^^'tued,  then,  when  the  reaction  arrived,  cast  off  by  the  prevailing  school 

y^n  with  contumely,  and  who  is  now  regarded  by  one  of  the  conflicting  parties 

^  philosophy  as  an  apostle  of  hereiiy  and  sophistry,  while  among  those  who 

r^  sdbere  to  the  standard  which  he  raised,  there  has  been  a  disposition  in 

'*^^f  times  to  sacrifice  his  reputation  in  favour  of  Hobbes  ;  a  great  writer,  and 

^i^t  thinker  for  his  time^  but  inferior  to  Locke  not  only  in  sober  judgment, 

^  ^en  in  profundity  and  original  genius.     Locke,  the  most  candid  of  philo- 

pQsri,  and  one  whose  speculations  besr  on  every  subject  the  strongest  marks 

^^Dg  been  wrought  out  from  the  materials  of  his  ovm  mind,  has  been  mia- 

^  for  an  nnwortliy  plagiarist,  while  Hobbes  has  been  extolled  as  having 

^^pated  many  of  his  leading  doctrines.     He  did  anticipate  many  of  them, 

.        ^e  present  is  an  instance  in  what  manner  it  was  generally  done.     They 

Injected  the  scholastic  doctrine  of  essences ;  but  Locke  understood  and 

I  \^Ded  what  these  supposed  essences  really  were ;  Hobbes,  instead  of  ex- 

//^iDg  the  distinction  between  essential  and  accidental  properties,  and  between 

^Trf^tUl  and  accidental  propositions,  jumped  over  it,  and  gave  a  definition 

1^  '^  STUta  at  most  only  essential  propositions,  and  scarcely  those,  as  the  defi- 

^^  of  Propositions  in  general. 
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set.     A  proposition  of  this  sort,  however,  convej's  no  informa- 
tion to  any  one  who  previously  understood  the  whole  meaning 
of  the  terms.     The  propositions,  Every  nfan  is  a  corporeal, 
being.  Every  man  is  a  living  creature,  Every  man  is  rational^ 
convey  no  knowledge  to  any  one  who  was  already  aware  oC 
the  entire  meaning  of  the  word  tnan,  for  the  meaning  of  th  e 
word  includes  all  this  :  and,  that  every  man  has  the  attributes 
connoted  by  all  these  predicates,  is  already  asserted  when  he  is 
called  a  man.     Now,  of  this  nature  are  all  the  propositions 
which  have  been  called  essential ;  they  are,  in  fact,  identic^ 
propositions. 

It  is  true  that  a  proposition  which  predicates  any  attri- 
bute, even  though  it  be  one  implied  in  the  name,  is  in  most 
cases  understood  to  involve  a  tacit  assertion  that  there  exi^^* 
a  thing  corresponding  to  the  name,  and  possessing  the  attri- 
butes connoted  by  it ;  and  this  implied  assertion  may  conV^y 
information,  even  to  those  who  understood  the  meaning  of  "tn^ 
name.     But  all  information  of  this  sort,  conveyed  by  all  't**^ 
essential  propositions  of  which  man  can  be  made  the  subj^^*' 
is  included  in  the  assertion,  Men  exist.     And  this  assumpti^^ 
of  real  existence  is  after  all  only  the  result  of  an  imperfecti^* 
of  language.     It  arises  from  the  ambiguity  of  the  copi^-^' 
which,  in  addition  to  its  proper  oflSce  of  a  mark  to  show  t-l^^ 
an   assertion  is  made,  is  also,  as  we  formerly  remarked^     ^ 
concrete  word  connoting  existence.     The  actual  existence   ^ 
the  subject  of  the  proposition  is  therefore  only  apparently,  X^^^ 
really,  implied  in  the  predication,  if  an  essential  one  :  we  nc*^J 
say,  A  ghost  is  a  disembodied  spirit,  without  believing      ^^ 
ghosts.     But  an  accidental,  or  non-essential,  affirmation,  d,o^^ 
imply  the  real  existence  of  the  subject,  because  in  the  cas&   ^' 
a  non-existent  subject  there  is  nothing  for  the  proposition.  '^ 
assert.     Such  a  proposition  as.  The  ghost  of  a  murdered  pere^'^ 
haunts  the  couch  of  the  murderer,  can  only  have  a  meani^S" 
if  understood  as  implying  a  belief  in  ghosts;  for  since  tb^ 
signification    of    the   word    ghost    implies    nothing  of    tb^ 
kind,  the  speaker  either  means  nothing,  or  means  to  assert 
a  thing  which  he  wishes  to  be  believed  to  have  really  taken 
place. 
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It  will  be  hereafter  seen  that  when  any  iuiportant  conse- 
quences seem  to  follow,  as  in  mathematics,  from  an  essential 
proposition,  or,  in  other  words,  from  a  proposition  involved 
in  the  meaning  of  a  name,  what  they  really  flow  from  is  the 
tacit  assumption  of  the  real  existence  of  the  object  so  named. 
Apart  from  this  assumption  of  real  existence,  the  class  of 
propositions  in  which  the  predicate  is  of  the  essence  of  the 
subject  (that  is,  in  which  the  predicate  connotes  the  whole  or 
P^  of  what  the  subject   connotes,   but   nothing   besides) 
answer  no  purpose  but  that  of  unfolding  the  whole  or  some 
part  of  the  meaning  of  the  name,  to  those  who  did  not  pre- 
viously know  it.     Accordingly,  the  most  useful,  and  in  strict- 
ness the  only  useful  kind  of  essential  propositions,  are  Defini- 
tions: which,  to  be  complete,  should  unfold  the   whole  of 
what  is  involved  in  the  meaning  of  the  word  defined;  that 
'^>  (when  it  is  a  connotative  word,)  the  whole  of  what  it  con- 
°^tes.    In  defining  a  name,  however,  it  is  not  usual  to  specify 
^^  entire  connotation,  but  so  much  only  as  is  sufficient  to 
^ark  out  the  objects  usually  denoted  by  it  from  all  other 
*iiowii  objects.     And  sometimes  a  merely  accidental  property, 
^ot  involved  in  the  meaning  of  the  name,  answers  this  pur- 
^^  equally  well.     The  various  kinds  of  definition  which  these 
^^nctions  give  rise  to,  and  the  purposes  to  which  they  are 
^pectively  subservient,  will  be  minutely  considered  in  the 
^''oper  place. 

§  3.     According  to  the  above  view  of  essential  proposi- 
tions, no  proposition  can  be  reckoned  such  which  relates  to 
^d  individual  by  name,  that  is,   in  which  the  subject  is  a 
l^roper   name.      Individuals  have  no   essences.      When  the 
Schoolmen  talked  of  the  essence  of  an  individual,  they  did 
tiot  mean  the  properties  implied  in  its  name,  for  the  names 
^f  individuals  imply  no  properties.     They  regarded  as  of  the 
Essence  of  an  individual,  whatever  was  of  the  essence  of  the 
Species  in  which  they  were  accustomed  to  place  that  indivi- 
flual ;    i.  e.   of  the   class   to   which   it   was  most   familiarly 
referred,  and  to  which,  therefore,  they  conceived  that  it  by 
Dature  belonged.     Thus,  because  the  proposition  Man  is  a 
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rational  being,  was  an  essential  proposition,  they  affirmed  the 
same  thing  of  the  proposition,  Julius  Cssar  is  a  rational 
l>eing.  This  followed  very  naturally  if  genera  and  species 
were  to  be  considered  as  entities,  distinct  from,  but  inhering 
in,  the  individuals  composing  them.  If  man  was  a  substance 
inhering  in  each  individual  man,  the  essence  of  man  (whatever 
that  might  mean)  was  naturally  supposed  to  accompany  it;  to 
inhere  in  John  Thompson,  and  to  form  the  comtnon  essence  of 
Thompson  and  Julius  Csesar.  It  might  then  be  fEtirly  said, 
that  rationality,  being  of  the  essence  of  Man,  was  of  the  essence 
also  of  Thompson.  But  if  Man  altogether  be  only  the  indivi- 
dual men  and  a  name  bestowed  upon  them  in  consequence  of 
certain  common  properties,  what  becomes  of  John  Thompson's 
essence? 

A  fundamental  error  is  seldom  expelled  from  philosophy 
by  a  single  victory.  It  retreats  slowly,  defends  every  inch  oV 
ground,  and  often,  after  it  has  been  driven  from  the  opeii. 
country,  retains  a  footing  in  some  remote  fastness.  Th^ 
essences  of  individuals  were  an  unmeaning  figment  arisins* 
from  a  misapprehension  of  the  essences  of  classes,  yet  eve'E^ 
Locke,  when  he  extirpated  the  parent  eiTor,  could  not  shaW^ 
himself  free  from  that  which  was  its  fruit.  He  distinguish^^^ 
two  sorts  of  essences.  Real  and  Nominal.  His  nominal  essenc?^ 
were  the  essences  of  classes,  explained  nearly  as  we  have  no 
explained  them.  Nor  is  anything  wanting  to  render  the  thi  ^^^ 
book  of  Locke's  Essay  a  nearly  unexceptionable  treatise  ^^>  ^ 
the  connotation  of  names,  except  to  free  its  language  from  t  ^X-*  * 
assumption  of  what  are  called  Abstract  Ideas,  which  unfort:^ 
nately  is  involved  in  the  phraseology,  though  not  necessarm 
connected  with  the  thoughts,  contained  in  that  immortal  ThL  ^^^ 
Book.*     But,   besides   nominal  essences,   he  admitted  r^^^ 


*  The  always  acute  and  often  profound  author  of  iln  Outline  of  SematoLc^^^^ 
(Mr.  B.  H.  Smart)  justly  says,  "  Locke  will  be  much  more  intelligible  if^       -a.  ^ 
the  majority  of  places,  we  substitute  '  the  knowledge  or  for  what  he  calk 
Idea  fi^"  (p.  10).    Among  the  many  criticisms  on  Locke's  use  of  the 
Idea,  this  is  the  only  one  which,  as  it  appears  to  me,  exactly  hits  the  marl 
and  I  quote  it  for  the  additional  reason  that  it  preciHcly  expresses  the  point    ^^ 
differeuce  respecting  the  import  of  Propositions,  between  my  view  and  wha^    -^ 
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tt^enceB,  or  essences  of  individual  objects^  which  he  supposed 
to  be  the  causes  of  the  sensible  properties  of  those  objects. 
We  know  not  (said  he)  what  these  are ;  (and  this  acknowledg- 
m^t  rendered  the  fiction  comparatively  innocuous ;)  but  if  we 
^d,  we  could^  from  them  alone^  demonstrate  the  sensible  pro- 
perties of  the  object^  as  the  properties  of  the  triangle  are 
demonstrated  from  the  definition  of  the  triangle.     I  shall  have 
occasion  to  revert  to  this  theory  in  treating  of  Demonstratiou, 
^d  of  the  conditions  under  which  one  property  of  a  thing 
admits  of  being  demonstrated  from  another  property.     It  is 
eoougfa  here  to  remark  that  according  to  this  definition^  the 
'eal  essence  of  an  object  has,  in  the  progress  of  physics,  come 
^  be  conceived  as  nearly  equivalent,  in  the  case  of  bodies,  to 
^i^eir  corpuscular  structure :  what  it  is  now  supposed  to  mean 
iQ  the  case  of  any  other  entities,  I  would  not  take  upon  myself 
^  define. 

§  4.  An  essential  proposition,  then,  is  one  which  is 
*^i^y  verbal;  which  asserts  of  a  thing  under  a  particular 
^Oie,  only  what  is  asserted  of  it  in  the  fact  of  calling  it  by 
^^t  name ;  and  which  therefore  either  gives  no  information, 
*"  Ij^ives  it  respecting  the  name,  not  the  thing.  Non-essential, 
^  accidental  propositions,  on  the  contrary,  may  be  called 
'^^  Propositions,  in  opposition  to  Verbal.  They  predicate  of 
tjiing,  some  fact  not  involved  in  the  signification  of  the 
^^me  by  which  the  proposition  speaks  of  it ;  some  attribute 
^t;  connoted  by  that  name.  Such  are  all  propositions  con- 
'^^ing  things  individually  designated,  and  all  general  or 
^^ticular  propositions  in  which  the  predicate  connotes  any 
^tribute  not  connoted  by  the  subject.  All  these,  if  true, 
i<i  to  our  knowledge  :  they  co^vey  information,  not  already 
^v-olved  in  the  names  employed.  When  I  am  told  that  all, 
^    even  that  some  objects,  which  have  certain  qualities,  or 


^▼e  ipoken  of  m  the  ConoeptoaliBt  view  of  them.  Where  a  ConceptualiDt 
^ys  that  a  name  or  a  proposition  ezpresseB  oar  Idea  of  a  thing,  I  should 
*=>>«nUly  say  (instead  of  our  Idea)  our  Knowledge,  or  Belief,  concerning  the 
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which  stand  in  certain  rehitions^  have  also  certain  oth 
qualities,  or  stand  in  certain  other  relations,  I  learn  firo 
this  proposition  a  new  fact ;  a  fact  not  included  in  my  kno^ 
ledge  of  the  meaning  of  the  words,  nor  even  of  the  existen 
of  Things  answering  to  the  signification  of  those  words, 
is  this  class  of  propositions  only  which  are  in  themselv 
instructive,  or  from  which  any  instmctive  propositions  can  1 
inferred.* 

Nothing  has  probably  contributed  more  to  the  opinic 
so  long  prevalent  of  the  futility  of  the  school  logic,  tlu 
the  circumstance  that  almost  all  the  examples  used  in  tl 
common  school  books  to  illustrate  the  doctrine  of  predicatic 
and  that  of  the  syllogism,  consist  of  essential  proposition 
They  were  usually  taken  either  from  the  branches  or  bo\ 
the  main  trunk  of  the  Predicamental  Tree,  which  indade 
nothing  but  what  was  of  the  essence  of  the  species :  Om 
corpus  est  substantia,  Omne  animal  est  corpus,  Omnis  homo  Ci 
corpus,  Omnis  homo  est  animal,  Omnis  homo  est  rationalis,  an 
so  forth.  It  is  far  from  wonderful  that  the  syllogistic  i^ 
should  have  been  thought  to  be  of  no  use  in  assisting  corre 
reasoning,  when  almost  the  only  propositions  which,  in  t] 
hands  of  its  professed  teachers,  it  was  employed  to  prove,  we 
such  as  every  one  assented  to  without  proof  the  moment 
comprehended  the  meaning  of  the  words ;  and  stood  exad 
on  a  level,  in  point  of  evidence,  with  the  premises  from  wb^ 
they  were  drawn.  I  have,  therefore,  throughout  this  wo: 
avoided  the  employment  of  essential  propositions  as  exampl 
except  where  the  nature  of  the  principle  to  be  illustrft^ 
specifically  required  them. 

§  5.     With  respect  to  propositions  which  do  convey 
formation — which  assert  something  of  a  Thing,  under  a  dA- 
that  does  not  already  presup}K)se  what  is  about  to  be  asserts 
there  are  two  different  aspects  in  which  these,  or  rather  8t 
of  them  as  are  general  propositions,  may  be  considered : 

*  This  distiDctioo  corresponds  to  that  which  is  drawn  by  Kant  and  ot 
metaphysicians  between  what  they  term  analytic,  and  syntkeiiet  judgments ; 
former  being  those  which  can  be  evolved  from  the  meaning  of  the  terms  ns0' 


TSBBAL   AND   BBAL   PBOPOSITIONS.  120 

may  either  look  at  them  as  portions  of  speculative  tmth^  or 
as  memonuida  for  practical  ose.  According  as  we  consider 
propositions  in  one  or  the  other  of  these  lights^  their  import 
nuif  be  conveniently  expressed  in  one  or  in  the  other  of  two 
fonnolas. 

According  to  the  formula  which  we  have  hitherto  em- 
ployed, and  which  is  best  adapted  to  express  the  import  of 
tbe  proposition  as  a  portion  of  our  theoretical  knowledge, 
AQ  men  are  mortal,  means  that  the  attributes  of  man  are 
always  accompanied  by  the  attribute  mortality :  No  men  are 
gods,  means   that  the  attributes  of  man  are  never  accom- 
P^ed  by  the  attributes,  or  at  least  never  by  all  the  attributes, 
signified  by  the  word  god.     But  when  the  proposition  is  con- 
sidered as  a  memorandum  for  practical  use,  we  shall  find  a 
different  mode  of  expressing  the  same  meaning  better  adapted 
to  indicate  the  office  which  the  proposition  performs.      The 
Pf*ctie^  use  of  a   proposition  is,  to  apprise  or   remind   us 
^oMt  we  have  to  expect,  in  any  individual  case  which  comes 
^thin  the  assertion  contained  in  the  proposition.     In  refe- 
'^oe  to  this  purpose,  the  proposition.  All  men  are  mortal, 
'''^fians  that  the  attributes  of  man  are  evidence  ofy  are  a  mark 
^**  mortality*;  an  indication  by  which  the  presence  of  that 
^^tribote  is  made  manifest.     No  men  are  gods,  means  that 
^^^  attributes  of  man  are  a  mark  or  evidence  that  some  or  all 
^^  the  attributes  understood  to  belong  to  a  god  are  not  there ; 
^^t  where  the  former  are,  we  need  not  expect  to  find  the 
'^tter. 

These  two  forms  of  expression  are  at  bottom  equivalent; 
^t  the  one  points  the  attention  more  directly  to  what  a 
Proposition  means,  the  latter  to  the  manner  in  which  it  is  to 
'^  iised. 

Now  it  is  to  be  observed  that  Reasoning  (the  subject  to 
^'liich  we  are  next  to  proceed)  is  a  process  into  which  pro- 
positions enter  not  as  ultimate  results,  but  as  means  to 
'^^  establishment  of  other  propositions.  We  may  expect, 
'^^eiefore,  that  the  mode  of  exhibiting  the  import  of  a  general 
Proposition  which  shows  it  in  its  application  to  practical  use, 
^^11  best  express  the  function  which  propositions  perform  in 
^OL.  I.  9 
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Beasoning.  And  accordingly,  in  the  theoiy  of  Beasoning 
the  mode  of  viewing  the  subject  which  considers  a  Propo 
sition  as  asserting  that  one  &LCt  or  phenomenon  is  a  man 
or  evidence  of  another  fact  or  phenomenon,  will  be  fomu 
almost  indispensable.  For  the  purposes  of  that  Theoiy,  tb 
best  mode  of  defining  the  import  of  a  proposition  is  not  th 
mode  which  shows  most  clearly  what  it  is  in  itself,  but  tba 
which  most  distinctly  suggests  the  manner  in  which  it  ma. 
be  made  available  for  advancing  from  it  to  other  pre 
positions. 


CHAFFER  Vn. 


^HE   NATURE    OF   CLASSIFICATION,   AND   THE    FIVE 

PREDICABLES. 

1.  In  examiDing  into  the  nature  of  general  propo- 
,  we  have  adverted  much  less  than  is  usual  with 
ns^  to  the  ideas  of  a  Class^  and  Classification;  ideas 
since  the  Realist  doctrine  of  General  Substances  went 
vogue^  have  formed  the  basis  of  almost  every  attempt 
hilosophical  theory  of  general  terms  and  general  pro- 
ns.  We  have  considered  general  names  as  having  a 
)g^  quite  independently  of  their  being  the  names  of 
That  circumstance  is  in  truth  accidental^  it  being 
immaterial  to  the  signification  of  the  name  whether 
je  many  objects  or  only  one  to  which  it  happens  to  be 
h\e,  or  whether  there  be  any  at  all.  God  is  as  much  a 
i  term  to  the  Christian  or  the  Jew  as  to  the  Polytheist ; 
agon,  hippogriif,  chimera,  mermaid,  ghost,  are  as  much 
if  real  objects  existed,  corresponding  to  those  names, 
name  the  signification  of  which  is  constituted  by  attri- 
is  potentially  a  name  of  an  indefinite  number  of  objects ; 
needs  not  be  actually  the  name  of  any ;  and  if  of  any, 
'  be  the  name  of  only  one.  As  soon  as  we  employ  a 
jo  connate  attributes,  the  things,  be  they  more  or  fewer, 
happen  to  possess  those  attributes,  are  constituted,  ipso 
i  class.  But  in  predicating  the  name  we  predicate  only 
;ributes ;  and  the  fact  of  belonging  to  a  class  does  not, 
ly  cases,  come  into  view  at  all. 

bhough,  however,  Predication  does  not  presuppose  Classic 
ci,  and  though  the  theory  of  Names  and  of  Propositions 
cleared  up,  but  only  encumbered,  by  intruding  the  idea 
flification  into  it,  there  is  nevertheless  a  close  connexion 
m  Classification  and  the  employment  of  General  Names. 

9—2 
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By  evenr  general  nmme  whidi  we  introdooe,  we  ciemte  a  dac 
if  there  be  any  things,  real  or  imaginary,  to  oompoee  it;  tb 
is,  any  Things  corresponding  to  the  signification  of  the  nam 
Classes,  therefore,  mostly  owe  their  existence  to  general  lii 
g:aage.     Bat  general  language,  also,  tiiongh  that  is  not  tl 
most  common  case,  sometimes  owes  its  ezistenoe  to  dassefr  . 
general,  which  is  as  much  as  to  say  a  significant,  nam^ 
indeed  mostly  introduced  because  we  have  a  significatioa  1 
express  by  it ;  because  we  need  a  word  by  means  of  which  1 
predicate  the  attributes  which  it  connotes.     But  it  is  abo  tn 
that  a  name  is  sometimes  introduced  because  we  have  found 
convenient  to  create  a  dass;   because  we  have  thongkt 
useful  for  die  regulation  of  our  mental  opemtions,  that 
certain  group  of  objects  should  be  thought  of  together, 
naturalist,  for  purposes  connected  with  his  particular  sdenc 
sees  reason  to  distribute  ihe  animal  or  vegetable  creation  in' 
certain  groups  rather  than  into  any  others,  and  he  requires 
name  to  bind,  as  it  were,  each  of  his  groups  together, 
must  not  however  be  supposed  that  such  names,  when  isti^ 
duced,  differ  in  any  respect,  as  to  their  mode  of  signifioatioi 
from   other    connotative   names.      The  classes    which  the 
denote  are,  as  much  as  any  other  classes,  constituted  by  eeitai 
common  attributes,  and  their  names  are  significant  of  tho( 
attributes,  and  of  nothing  else.     The  names  of  Cuvier's  dass 
and  orders.  Plantigrades,  DigUigraihs,  &c.,  are  as  much  tl 
expression  of  attributes  as  if  those  names  had  preceded,  instei 
of  growing  out  of,  his  classification  of  animals.     The  on! 
peculiarity  of  the  case  is,  that  the  convenience  of  dassificatic 
was  here  the  primary  motive  for  introducing  tiie  namo 
while  in  other  cases  the  name  is  introduced  as  a  means  of  pr 
dication,  and  the  formation  of  a  dass  denoted  by  it  is  onty  i 
indirect  consequence. 

The  principles  which  ought  to  regulate  Classification  as 
logical  process  subservient  to  the  investigation  of  truth,  cann< 
be  discussed  to  any  purpose  until  a  much  later  stage  of  oi 
inquiry.  But,  of  Classification  as  resulting  from,  and  implic 
in,  the  fact  of  employing  general  language,  we  cannot  forbes 
to  treat  bere^  without  leaving  the  theory  of  general  name 
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and  of  their   employment    in    predication^    matilated  and 

formless. 

§  2.  This  portion  of  the  theory  of  general  language  is 
the  subject  of  what  is  termed  the  doctrine  of  the  Predicables ; 
a  set  of  distinctions  handed  down  from  Aristotle,  and  his  fol- 
lower Porphyry,  many  of  which  have  taken  a  firm  root  in 
scientific,  and  some  of  them  even  in  populai*,  phraseology.  The 
predicables  are  a  five-fold  division  of  General  Names,  not 
grounded  as  usual  on  a  difference  in  their  meaning,  that  is,  in 
tbe  attribute  which  they  connote,  but  on  a  difference  in  the 
kind  of  class  which  they  denote.  We  may  predicate  of  a  thing 
fiTe  different  varieties  of  class-name : — 

A  genus  of  the  thing  (y^voc). 

A  9peeie$  (cl^oc). 

A  differentia  {iia^opd)^ 

A  proprium  (^Siov), 

An  accident  (<rv/i)3ij3ifff^c)* 

It  is  to  be  remarked  of  these  distinctions,  that  they  ex- 

Pi^,  not  what  the  predicate  is  in  its  own  meaning,  but  what 

'^tion  it  bears  to  the  subject  of  which  it  happens  on  the 

P^otdar  occasion  to  be  predicated.     There  are   not  some 

^**^e8  which  are  exclusively  genera,  and  others  which  are 

^usively  species,  or  differentise ;  but  the  same  name  is  re- 

fered  to  one  or  another  predicable,  according  to  the  subject  of 

which  it  is  predicated  on  the  particular  occasion.     Animal,  for 

''^•^^ce,  is  a  genus  with  respect  to  man,  or  John ;  a  species 

^^h  respect  to  Substance,  or  Being.    Rectangular  is  one  of 

^®  X)ifferentiffi  of  a  geometrical  square ;  it  is  merely  one  of 

^®  Accidentia  of  the  table  at  which  I  am  writing.     The  words 

^'^'^Ufi,  species,  &c.  are   therefore    relative  terms;    they  are 

^^es  applied  to  certain   predicates,  to  express  the  relation 

^•^een  them  and  some  given  subject  i  a  relation  grounded, 

^  ^e  shall  see,  not  on  what  the  predicate  connotes,  but  on  the 

'  ^^B  which  it  denotes,  and  on  the  place  which,  in  some  given 

"^^Bification,  that  class  occupies  relatively  to  the  particular 

§  3.    Of  these  five  names,  two,  Genus  and  Species,  aro 
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not  only  used  by  naturalists  in  a  technical  acceptation  not  pre- 
cisely agreeing  with  their  philosophical  meaning,  but  have 
also  acquired  a  popular  acceptation^  much  more  general  than 
either.  In  this  popular  sense  any  two  classes,  one  of  which 
includes  the  whole  of  the  other  and  more,  may  be  called  a 
Genus  and  a  Species.  Such,  for  instance,  are  Animal  and 
Man ;  Man  and  Mathematician.  Animal  is  a  genus ;  Man 
and  Brute  are  its  two  species ;  or  we  may  divide  it  into  a 
greater  number  of  species,  as  man,  horse,  dog,  &;c.  Biped,  or 
two-footed  animal,  may  also  be  considered  a  genus,  of  which 
man  and  bird  are  two  species.  Taite  is  a  genus,  of  which  sweet 
taste,  sour  taste,  salt  taste,  &c.  are  species.  Virtue  is  a  genus; 
justice,  prudence,  courage,  fortitude^  generosity,  &;c.  are  its 
species. 

The  same  class  which  is  a  genus  with  reference  to  the 
sub-classes  or  species  included  in  it,  may  be  itself  a  species 
with  reference  to  a  more  comprehensive,  or,  as  it  is  often 
called,  a  superior  genus.  Man  is  a  species  with  reference 
to  animal,  but  a  genus  with  reference  to  the  species  mathe- 
matician. Animal  is  a  genus,  divided  into  two  species,  man 
and  brute ;  but  animal  is  also  a  species,  which,  with  another 
species,  vegetable,  makes  up  the  genus,  organized  being. 
Biped  is  a  genus  with  refereuce  to  man  and  bird,  but  a 
species  with  respect  to  the  superior  genus,  animal.  Taste  \& 
a  genus  divided  into  species,  but  also  a  species  of  the  genus 
sensation.  Virtue,  a  genus  with  reference  to  justice,  tem- 
perance, &c.,  is  one  of  the  species  of  the  g^nus^  mental 
quality. 

In  this  popular  sense  the  words  Genus  and  Species  have 
passed  into  common  discourse.  And  it  should  be  observed 
that  in  ordinary  parlance,  not  the  name  of  the  class,  but  the 
class  itself,  is  said  to  be  the  genus  or  species ;  not,  of  course, 
the  class  in  the  sense  of  each  individual  of  the  class,  but  the 
individuals  collectively,  considered  as  an  aggregate  whole;  the 
name  by  which  the  class  is  designated  being  then  called  not 
the  genus  or  species,  but  the  generic  or  specific  name.  And 
this  is  an  admissible  form  of  expression;  nor  is  it  of  any  im- 
portance which  of  the  two  modes  of  speaking  we  adopt,  pro 
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vided  the  rest  of  oar  lan^age  is  consistent  with  it ;  but  if  we 
call  the  dass  itself  the  genus^  we  raust  not  talk  of  predicating 
the  genus.  We  predicate  of  man  the  name  mortal ;  and  by 
predicating  the  name^  we  may  be  said^  in  an  intelligible  sense, 
to  predicate  what  the  name  expresses^  the  attribute  mortality ; 
hat  in  no  allowable  sense  of  the  word  predication  do  we  predi- 
cate of  man  the  class  mortal.  We  predicate  of  him  the  fact 
^ibehnging  to  the  dass. 

By  the  Aristotelian  logicians^  the  terms  g^nus  and  species 

^ere  nsed  in  a  more  restricted  sense.     They  did  not  admit 

every  class  which  could  be  divided  into  other  classes  to  be  a 

Stilus,  or  every  class  which  could  be  included  in  a  larger  class 

^  be  a  species.   Animal  was  by  them  considered  a  genus ;  man 

*nd  brute  co-ordinate  species  under  that  genus  :  biped,  however, 

^oold  not  have  been  admitted  to  be  a  genus  with  reference  to 

P^ii,  \ixii2Lpropriutn  or  accidens  only.     It  was  requisite,  accord- 

^^  to  their  theory^  that  genus  and  species  should  be  of  the 

^^*^nce  of  the  subject.     Animal  was  of  the  essence  of  man ; 

^*ped  ^i^as  not.     And  in  every  classification  they  considered 

®^^e  one  class  as  the  lowest  or  infima  species.     Man,  for  in- 

^^'^oe,  was  a  lowest  species.     Any  further  divisions  into  which 

^he  class  might  be  capable  of  being  broken  down^  as  man  into 

'^*^ite,  black,  and  red  man,  or  into  priest  and  layman^  they  did 

^ot  admit  to  be  species. 

Xt  has  been  seen,  however,  in  the  preceding  chapter,  that 

'^^  distinction  between  the  essence  of  a  class,  and  the  attri- 

^^^^s  or  properties  which  are  not  of  its  essence — a  distinction 

^loh  has  given  occasion  to  so  much  abstruse  speculation, 

^^  to  which  so  mysterious  a  character  was  formerly,  and  by 

*^^J  writers  is  still,  attached, — amounts  to  nothing  more 

^*^  the  difference  between  those  attributes  of  the  class  which 


7^*   and  those  which  are  not,  involved  in  the  signification  of 

^   class-name.     As  applied  to  individuals,  the  word  Essence, 

^  fbond^  has  no  meaning,  except  in  connexion  with  the  ex- 

P^^^ded  tenets  of  the  Realists  :  and  what  the  schoolmen  chose 

^  Oall  the  essence  of  an  individual,  was  simply  the  essence 

^^    the  class  to  which  that   individual  was  most  familiarly 

^^ferred. 
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Is  there  no  difference^  then,  save  this  merely  verbal  one 
between  the  classes  which  the  schoolmen  admitted  to  be  genen 
or  species,  and  those  to  which  thejr  refused  the  title?  Is  i1 
an  error  to  regard  some  of  the  differences  which  exist  amonj 
objects  as  differences  in  kind  {jsfenere  or  ipeeie),  and  others  onl] 
as  differences  in  the  accidents?  Were  the  sdioolmen  right  oi 
wrong  in  giving  to  some  of  the  classes  into  which  things  ma] 
be  divided^  the  name  of  kinds,  and  considering  others  ai 
•  secondary  divisions,  grounded  on  differences  of  a  comparative!] 
superficial  nature  ?  Examination  will  show  that  the  Aristo 
telians  did  mean  something  by  this  distinction,  and  some- 
thing important ;  but  which,  being  bat  indistinctly  conceived 
was  inadequately  expressed  by  the  phraseology  of  essences 
and  by  the  various  other  modes  of  speech  to  which  they  hac 
recourse. 

§  4.  It  is  a  fundamental  principle  in  logic,  that  th< 
power  of  framing  classes  is  unlimited,  as  long  as  there  i 
any  (even  the  smallest)  difference  to  found  a  distinctim 
upon.  Take  any  attribute  whatever,  and  if  some  things  hsv( 
it^  and  others  have  not,  we  may  ground  on  the  attribute  i 
division  of  all  things  into  two  classes ;  and  we  actually  do  so 
the  moment  we  create  a  name  which  connotes  the  attribute 
The  number  of  possible  classes,  therefore,  is  boundless ;  anc 
there  are  as  many  actual  classes  (either  of  real  or  of  imaginar] 
things)  as  there  are  general  names,  positive  and  negative  to 
gether. 

But  if  we  contemplate  any  cme  of  the  classes  so  formed 
such  as  the  class  animal  or  plant,  or  the  class  sulphur  or  phos 
phorus,  or  the  class  white  or  red,  and  consider  in  what  parti 
culars  the  individuals  included  in  the  class  differ  from  thosi 
which  do  not  come  within  it,  we  find  a  very  remarkable  diver 
sity  in  this  respect  between  some  classes  and  others.  Ther< 
are  some  classes,  the  things  contained  in  which  differ  fron 
other  things  only  in  certain  particulars  which  may  be  num- 
bered ;  while  others  differ  in  more  than  can  be  numbered,  mon 
even  than  we  need  ever  expect  to  know.  Some  classes  hav€ 
little  or  nothing  in  common  to  characterise  them  by,  except 
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precisely  what  is  connoted  by  the  name :  white  things^  for  ex- 
ample; are  not  distinguished  by  any  common  properties^  except 
whiteness;  or  if  they  are^  it  is  only  by  such  as  are  in  some 
waj  dependent  on^  or   connected  with^  whiteness.     But  a 
hundred  generations  have  not  exhausted  the  common  proper- 
ties of  animals  or  of  plants^  of  sulphur  or  of  phosphorus ;  nor  do 
we  suppose  them  to  be  exhaustible^  but  proceed  to  new  obser- 
vations and  experiments^  in  the  full  confidence  of  discovering 
i^^w  properties  which  were  by  no  means  implied  in  those  we 
previously  knew.     While,  if  any  one  were  to  propose  for  in- 
vestigation the  common  properties  of  all  things  which  are  of 
the  same  colour,  the  same  shape,  or  the  same  specific  gravity, 
the  absurdity  would  be  palpable.     We  have  no  ground  to  he- 
heve  that  any  such  common  properties  exist,  except  such  as 
^y  be  shown  to  be  involved  in  the  supposition  itself,  or  to  be 
d^vable  from  it  by  some  law  of  causation.     It  appears,  there- 
foi^  that  the  properties,  on  which  we  ground  our  classes,  some- 
^Qies  exhaust  all  that  the  class  has  in  common,  or  contain  it 
^  by  some  mode  of  implication ;  but  in  other  instances  we 
'^^e  a  selection  of  a  few  properties  from  among  not  only  a 
^'^ter  number,  but  a  number  inexhaustible  by  us,  and  to 
^hich  as  we  know  no  bounds,  they  n^y,  so  far  as  we  are  con- 
^*Tied,  be  regarded  as  infinite. 

There  is  no  impropriety  in  saying  that  of  these  two  classi- 
"<^tioD8,  ihe  one  answers  to  a  much  more  radical  distinction  in 
^e  things  themselves,  than  the  other  does.  And  if  any  one 
^en  chooses  to  say  that  the  one  classification  is  made  by 
*^tnre,  the  other  by  us  for  our  convenience,  he  will  be  right ; 
provided  he  means  no  more  than  this :  Where  a  certain 
apparent  difference  between  things  (though  perhaps  in  itself 
^^  little  moment)  answers  to  we  know  not  what  number  of 
ether  differences,  pervading  not  only  their  known  properties, 
"^t  properties  yet  undiscovered,  it  is  not  optional  but  impera- 
"^'e  to  recognise  this  difference  as  the  foundation  of  a  specific 
""^Hoction ;  while,  on  the  contrary,  differences  that  are  merely 
"^*te  and  determinate,  like  those  designated  by  the  words 
^"|te,  black,  or  red,  may  be  disregarded  if  the  purpose  for 
^*^cli  the  classification  is  made  does  not  require  attention 
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to  those  particular  properties.  The  differences^  however^  are 
made  by  nature^  in  both  cases ;  while  the  recognition  of  those 
differences  as  grounds  of  classification  and  of  naming^  is^  equallji 
in  both  cases,  the  act  of  man  :  only  in  the  one  case,  the  ends  ol 
language  and  of  classification  would  be  subverted  if  no  notice 
were  taken  of  the  difference,  while  in  the  other  case,  the  neces- 
sity of  taking  notice  of  it  depends  on  the  importance  or  unim- 
portance of  the  particular  quxJities  in  which  the  difference 
happens  to  consist. 

Now,  these  classes,  distinguished  by  unknown  multitudee 
of  properties,  and  not  solely  by  a  few  determinate  ones — whid 
are  parted  off  from  one  another  by  an  unfathomable  chasm^ 
instead  of  a  mere  ordinary  ditch  with  a  visible  bottom — an 
the  only  classes  which,  by  the  Aristotelian  logiciaps,  wen 
considered  as  genera  or  species.  Differences  which  extended 
only  to  a  certain  property  or  properties,  and  there  terminated, 
they  considered  as  differences  only  in  the  aecidenU  of  things 
but  where  any  class  differed  from  other  things  by  an  infinite 
series  of  differences,  known  and  unknown,  they  considered  th< 
distinction  as  one  of  iind,  and  spoke  of  it  as  being  an  Msentioi 
difference^  which  is  also  one  of  the  current  meanings  of  thai 
vague  expression  at  the  present  day. 

Conceiving  the  schoolmen  to  have  been  justified  in  drawing 
a  broad  line  of  separation  between  these  two  kinds  of  dasse 
and  of  class-distinctions,  I  shall  not  only  retain  the  divisioc 
itself,  but  continue  to  express  it  in  their  language.  According 
to  that  language,  the  proximate  (or  lowest)  Kind  to  which  anj 
individual  is  referrible,  is  called  its  species.  Conformably  ti 
this.  Sir  Isaac  Newton  would  be  said  to  be  of  the  specie 
man.  There  are  indeed  numerous  sub-classes  included  u 
the  class  man,  to  which  Newton  also  belongs ;  for  exampli 
Christian,  and  Englishman,  and  Mathematician.  But  thesa 
though  distinct  classes,  are  not,  in  our  sense  of  the  term,  die 
tinct  Kinds  of  men.  A  Christian,  for  example,  differs  froa 
other  human  beings;  but  he  differs  only  in  the  attribu^ 
which  the  word  expresses,  namely,  belief  in  Christianity,  aa 
whatever  else  that  implies,  either  as  involved  in  the  fact  itsa^ 
or  connected  with  it  through  some  law  of  cause  and  effect.    \^ 
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should  never  think  of  inquiring  what  properties^  anconnected 
with  Christianity  either  as  cause  or  effect,  are  common  to 
all  Christians  and  peculiar  to  them ;  while  in  regard  to  all 
Men^  physiologists  are  perpetually  carrying  on  such  an 
inquiry ;  nor  is  the  answer  ever  likely  to  be  completed.  Man, 
therefore,  we  may  call  a  species ;  Christian,  or  Mathematician, 
we  cannot. 

Note  here,  that  it  is  by  no  means  intended  to  imply  that 
there  may  not  be  different  Kinds,  or  logical  species,  of  man. 
The  various  races  and  temperaments,  the  two  sexes,  and  even 
the  various  ages,  may  be  differences  of  kind,  within  our  mean- 
ii%  of  the  term.     I  do  not  say  that  they  are  so.     For  in  the 
progress  of  physiology  it  may  almost  be  said  to  be  made  out, 
that  the  differences  which  really  exist  between  different  races, 
^tt,  &c.,   follow   as   consequences,   under  laws   of  nature, 
from  a  small  number  of  primary  differences  which  can  be  pre- 
cisely determined,  and  which,  as  the  phrase  is,  account  for  all 
the  rest.    If  this  be  so,  these  are  not  distinctions  in  kind ;  no 
more  than  Christian,  Jew,  Mussulman,  and  Pagan,  a  difference 
which  also  carries  many  consequences  along  with  it.     And  in 
^ia  way  classes  are  often  mistaken  for  real  kinds,  which* are 
•ftenrards  proved  not  to  be  so.     But  if  it  turned  out  that  the 
Terences  were  not  capable  of  being  thus  accounted  for,  then 
^Qcasian,  Mongolian,  Negro,  &c.  would  be  really  different 
^mds  of  human  beings,  and  entitled  to  be  ranked  as  species  by 
^  logician ;  though  not  by  the  naturalist.     For  (as  already 
Noticed)  the  word  species  is  used  in  a  different  signification  in 
'%ic  and  in  natural  history.     By  the  naturalist,  organized 
^^gs  are  never  said  to  be  of  different  species,  if  it  is  sup- 
f^^  that  they  could  possibly  have  descended  from  the  same 
^'ock.    That,  however,   is  a  sense   artificially  given  to   the 
^ord,  for  the  technical  purposes  of  a  particular  science.     To  the 
^>cian,  if  a  negro  and  a  white  man  differ  in  the  same  manner 
J^^^ever  less  in  degree)  as  a  horse  and  a  camel  do,  that  is,  if 
^  differences  are  inexhaustible,  and  not  referrible  to  any 
j^*»iOaon  cause,  they  are  different  species,  whether  they  are 
!/®^^nded  from  common  ancestors  or  not.     But  if  their  dif- 
^^i^ces  can  all  be  traced  to  climate  and  habits,  or  to  some 
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one  special  difference  in  structure^  ihej  are  not^  in  the  logician's 
view^  specifically  distinct. 

When  the  infima  ^pecieSf  or  proximate  Kind^  to  which  an. 
individual  belon<^8^  has  been  ascertained^  the  properties  coia^ 
mon  to  that  Kind  include  necessarily  the  whole  of  the  commoz^ 
properties  of  every  other  real  Kind  to  which  the  individoal  cslmm. 
be  referrible.     Let  the  individual^  for  example,  be  Socrates^  aod 
the  proximate  Kind,  man.     Animal^  or  living  creatare^  is  alffo 
a  real  Kind^  and  includes   Socrates;    but  since  it  likewise 
includes  man,  or  in  other  words,  since  all  men  are  auimals^the 
properties  common  to  animals  form  a  portion  of  the  common:! 
properties  of  the  sulMslass,  man.     And  if  there  be  any  das^fi 
which  includes  Socrates  without  including  man,  that  dsBS 
not  a  real  Kind.     Let  the  class,  for  example,  be  fiaUnonS 
that  being  a  class  which  includes  Socrates,  without  indudioj 
all  men.     To  determine  whether  it  is  a  real  Kind,  we  musti 
ourselves  this  question  :  Have  all  flat-nosed  animals,  in  addi---' 
tion  to  whatever  is  implied  in  their  flat  noses,  any  commons 
properties,  other  than  those  which  are  common  to  all  animal.^ 
whatever  ?     If  they  had ;  if  a  flat  nose  were  a  mark  or  inde^^ 
to  an  indefinite  number  of  other  peculiadties,  not  deducibl^ 
from  the  former  by  any  ascertainable  law ;  then  out  of  th  ^ 
class  man  we  might  cut  another  class,  flat-nosed  man,  whiclm^ 
according  to  our  definition,  would  be  a  Kind.     But  if  we  coul^S 
do  this,  man  would  not  be,  as  it  was  assumed  to  be,  tlm^ 
proximate  Kind.     Therefore,  the  properties  of  the  proximat^^ 
Kind  do  comprehend  those  (whether  known  or  unknown)  o^ 
all  other  Kinds  to  which  the  individual  belongs ;  which 
the  point  we  undertook  to  prove.     And  hence,  every  othi 
Kind  which  is  predicable  of  the  individual,  will  be  to  tbm^ 
proximate  Kind  in  the  relation  of  a  genus,  according  to  ev&i^ 
the  popular  acceptation  of  the  terms  genus  and  species;  tii^^^ 
is,  it  will  be  a  larger  class,  including  it  and  more. 

We  are  now  able  to  fix  the  logical  meaning  of  these  tenos- 
Every  class  which  is  a  real  Kind,  that  is,  which  is  distin- 
guished from  all  other  clashes  by  an  indeterminate  multitad^ 
of  properties  not  derivable  from  one  another,  is  either  a  genus 
or  a  species.     A  Kind  which  is  not  divisible  into  other  Kinder, 
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cannot  1)e  a  gennsj  because  it  has  do  species  under  it ;  but  it 
is  itself  a  species^  both  with  reference  to  the  individuals  below 
ind  to  the  genera  above^  (Species  Prsedicabilis  and  Species 
Snbjicibilis.)  But  every  Kind  which  admits  of  division  into 
real  Kinds  (as  animal  into  quadruped^  bird,  &c.,  or  quadruped 
into  Tarious  species  of  quadrupeds)  is  a  genus  to  all  below 
it,  a  species  to  all  genera  in  which  it  is  itself  included. 
And  here  we  may  close  this  part  of  the  discussion,  and  pass 
to  the  three  remaining  predicables.  Differentia,  Proprium,  and 
Accidens. 

§  5.    To  begin  with  Differentia.    This  word  is  correlative 

with  the  words  genus  and  species,  and  as  all  admit,  it  signifies 

the  attribute  which  distinguishes  a  given  species  from  every 

other  species  of  the  same  genus.     This  is  so  far  clear :  but  we 

^J  still  ask,  which  of  the  distinguishing  attributes  it  signi- 

fies.   For  we  have  seen  that  every  Kind  (and  a  species  must 

be  a  Kind)  is  distinguished  from  other  Kinds  not  by  any  one 

Attribute,  but  by  an  indefinite  number.     Man,  for  instance,  is 

Aapecies  of  the  genus  animal ;  Rational  (or  rationality,  for  it 

tt  of  no  consequence  whether   we   use   the  concrete  or  the 

^l^atract  form)  is  generally  assigned  by  logicians  as  the  Diffe- 

'^tia;  and  doubtless  this  attribute  serves  the  purpose  of 

distinction :  but  it  has  also  been  remarked  of  man,  that  he 

^  A  eooking  animal ;  the  only  animal  that  dresses  its  food. 

^is;  therefore,  is  another  of  the  attributes  by  which  the 

species  man  is  distinguished  from  other  species  of  the  same 

genus .  would  this  attribute  serve  equally  well  for  a  diffe- 

'entia  ?     The  Aristotelians  say  No ;  having  laid  it  down  that 

^ne  differentia  must,  like  the  genus  and  species,  be  of  the 

^*^c€  of  the  subject. 

And  here  we  lose  even  that  vestige  of  a  meaning  grounded 
'^  the  nature  of  the  things  themselves,  which  may  be  sup- 
P^^^  to  be  attached  to  the  word  essence  when  it  is  said  that 
B^Hub  and  species  must  be  of  the  essence  of  the  thing.  -  There 
^^  be  no  doubt  that  when  the  schoolmen  talked  of  the 
^^^^^ces  of  things  as  opposed  to  their  accidents,  they  had 
^ufVisedly  in  view  the  distinction  between  differences  of  kind. 
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and  the  differences  which  are  not  of  kind ;  thejr  meant  to  inti- 
mate that  genera  and  species  most  be  Kinds.     Their  notbii 
of  the  essence  of  a  thing  was  a  vagae  notion  of  a  somethbg 
which  makes  it  what  it  is^  i.  e.  which  makes  it  the  Kind  of 
thing  that  it  is — which  causes  it  to  have  all  that  variety  of 
properties  which  distinguish  its  Kind.     But  when  the  matter 
came  to  be  looked  at  more  closely,  nobody  could  discover  what 
caused  the  thing  to  have  all  those  properties^  nor  even  that 
there  was  anything  which  caused  it  to  have  them.     Logicians^ 
hoi^ever,  not  liking  to  admit  this^  and  being  unable  to  detect 
what  made  the  thing  to  be  what  it  was^  satisfied  themselves 
with  what  made  it  to  be  what  it  was  called.     Of  the  iima' 
merable  properties^  known  and  unknown^  that  are  common  i<P 
the  class  man,  a  portion  only,  and  of  course  a  very  smaLB- 
portion,  are  connoted  by  its  name ;  these  few,  however,  will 
naturally  have  been  thus  distinguished  from  the  rest  either  foif 
their  greater  obviousness,  or  for  greater  supposed  importance^ 
These  properties,  then,  which  were  connoted  by  the  name^ 
logicians  seized   upon,  and  called  them  the  essence  of  th^- 
species ;  and  not  stopping  there,  they  affirmed  them,  in  ther 
case  of  the  infinia  species,  to  be  the  essence  of  the  individoaL 
too ;  for  it  was  their  maxim,  that  the  species  contained  tli» 
'*  whole  essence''  of  the  thing.     Metaphysics,  that  fertile  fields 
of  delusion  propagated  by  language,  does  not  afford  a  mor^ 
signal  instance  of  such  delusion.     On  this  account  it  was  thati* 
rationality,  being  connoted  by  the  name  man,  was  allowed 
be  a  differentia  of  the  class ;  but  the  peculiarity  of  cookin 
their  food,  not  being  connoted,  was  relegated  to  the  class  o: 
accidental  properties. 

The  distinction,  therefore,  between  Differentia,  PropriuQ^ 
and  Accidens,  is  not  founded  in  the  nature  of  things,  but  i 
the  connotation  of  names ;  and  we  must  seek  it  there,  if  ^r^^ 
wish  to  find  what  it  is. 

From  the  fact  that  the  genus  includes  the  species,  in  oth^r 
words  denoi/^  more  than  the  species,  or  is  predicable  of    s 
greater  number  of  individuals,  it  follows  that  the  species  miaist 
connote  more  than  the  genus.     It  must  connote  all  the  attri- 
butes which  the  genus  connotes,  or  there  would  be  nothiixjT 
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to  prevent  it  from  denoting  individuals  not  included  in  the 
ffsm.    And  it  most  connote  something  besides^  otherwise  it 
would  indude  the  whole  genus.    Animal  denotes  all  the  indi- 
yidoak  denoted  by  man^  and  many  more.     Man^  therefore, 
most  connote  all  that  animal  connotes^  otherwise^  there  might 
be  men  who  are  not  animals ;  and  it  must  connote  something 
iDore  than  animal  connotes,  otherwise  all  animals  would  be 
men.    This  surplus  of  connotation — this   which  the  species 
connotes  over  and  above  the  connotation  of  the  genus — is  the 
^erentia.,  or  specific  difference ;  or,  to  state  the  same  propo- 
rtion in  other  words,  the  Differentia  is  that  which  must  be 
^ed  to  the  connotation  of  the  genus,  to  complete  the  conno- 
^on  of  the  species. 

The  word  man,  for  instance,  exclusively  of  what  it  con- 
i^tes  in  common  with  animal,  also  connotes  rationality,  and 
at  least  some  approximation  to  that  external  form,  which  we 
aU  know,  but  which,  as  we  have  no  name  for  it  considered  in 
itself^  we  are  content  to  call  the  human.  The  differentia,  or 
specific  difference,  therefore,  of  man,  as  referred  to  the  genus 
^>Uinal^  is  that  outward  form  and  the  possession  of  reason. 
^e  Aristotelians  said,  the  possession  of  reason,  without  the 
■^^Jtward  form.  But  if  they  adhered  to  this,  they  would  have 
^^^en  obliged  to  call  the  Houyhnhnms  men.  The  question 
lever  arose,  and  they  were  never  called  upon  to  decide  how 
'^loli  a  case  would  have  affected  their  notion  of  essentiality. 
Sowever  this  may  be,  they  were  satisfied  with  taking  such  a 
portion  of  the  differentia  as  sufficed  to  distinguish  the  species 
'^m  all  other  existing  things,  though  by  so  doing  they  might 
i^ot  exhaust  the  connotation  of  the  name. 

§  6.  And  here^  to  prevent  the  notion  of  differentia  from 
^itig  restricted  within  too  narrow  limits,  it  is  necessary  to 
leinark,  that  a  species,  even  as  referred  to  the  same  genus, 
^^  not  always  have  the  same  differentia,  but  a  different  one, 
*^^rdbg  to  the  principle  and  purpose  which  preside  over  th^ 
P^i^colar  classification.  For  example,  a  naturalist  surveys 
^e  Various  kinds  of  animals,  and  looks  out  for  the  classifica- 
^^U  of  them  most  in  accordance  with  the  order  in  which,  for 
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zoological  purposes^  he  considers  it  desirable  that  we  shoe 
think  of  them.  With  this  view  he  finds  it  advisable  th 
one  of  his  fundamental  divisions  should  be  into  warm-blood 
and  cold-blooded  animals;  or  into  animals  which  brest 
with  lungs  and  those  which  breathe  with  gills ;  or  into  a 
nivorous^  and  frugivorous  or  graminivorous;  or  into  th( 
which  walk  on  the  flat  part  and  those  which  walk  on  t 
extremity  of  the  foot^  a  distinction  on  which  some  of  Cuvie 
families  are  founded.  In  doing  this,  the  naturalist  creates 
many  new  classes ;  which  are  by  no  means  those  to  which  t 
individual  animal  is  familiarly  and  spontaneously  referre 
nor  should  we  ever  think  of  assigning  to  them  so  promine 
a  position  in  our  arrangement  of  the  animal  kingdom,  unli 
for  a  preconceived  purpose  of  scientific  convenience.  And 
the  liberty  of  doing  this  there  is  no  limit.  In  the  ezamp 
we  have  given,  most  of  the  classes  are  real  Kinds,  since  es 
of  the  peculiarities  is  an  index  to  a  multitude  of  propert 
belonging  to  the  class  which  it  characterizes:  but  even  if  t 
case  were  otherwise — if  the  other  properties  of  those  dasf 
could  all  be  derived,  by  any  process  known  to  us,  from  t 
one  peculiarity  on  which  the  class  is  founded — even  then, 
those  derivative  properties  were  of  primary  importance  for  t 
purposes  of  the  naturalist,  he  would  be  warranted  in  foundii 
his  primary  divisions  on  thena. 

If,  however,  practical  convenience  is  a  sufficient  warn 
for  making  the  main  demarcations  in  our  arrangement 
objects  run  in  lines  not  coinciding  with  any  distinction 
Kind,  and  so  creating  genera  and  species  in  the  popul 
sense  which  are  not  genera  or  species  in  the  rigorous  sen 
at  all;  h fortiori  must  we  be  warranted,  when  our  gene 
and  species  are  real  genera  and  species,  in  marking  the  di 
tinction  between  them  by  those  of  their  properties  which  coi 
eiderations  of  practical  convenience  most  strongly  reconmieni 
If  we  cut  a  species  out  of  a  given  genus— the  species  ma 
for  instance,  out  of  the  genus  animal — with  an  intentic 
on  our  part  that  the  peculiarity  by  which  we  are  to  I 
guided  in  the  application  of  the  name  man  should  "^ 
rationality,  then  rationality  is  the  diflerentia  of  the  speci 
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man.    Suppose,  however,  that  being  naturalists,  we,  for  the 
purposes  of  our  particular  study,  cut  out  of  the  genus  animal 
the  same  species  man,  but  with  an  intention  that  the  dis- 
tinction between  man  and  all  other  species  of  animal  should 
be,  not  rationality,  but  the  possession  of  "  four  incisors   in 
each  jaw,  tusks  solitary,  and  erect  posture."     It  is  evident 
that  the  word  man,  when  used  by  us  as  naturalists,  no  longer 
connotes  rationality,  but  connotes  the  three  other  properties 
specified;  for  that  which  we  have  expressly  in  view  when 
ve  impose  a  name,  assuredly  forms  part  of  the  meaning  of 
that  name.     We  may,  therefore,   lay  it  down  as  a  maxim, 
that  wherever  there  is  a  Genus,  and  a  Species  marked  out 
^m  that  genus  by  an  assignable  differentia,  the  name  of 
">e  ipecies  must  be  connotative,  and  must  connote  the  diffe- 
^tia;  but  the  connotation  may  be  special — not  involved  in 
^e  signification  of  the  term  as  ordinarily  used,  but  given  to 
Jt  when  employed  as  a  term  of  art  or  science.     The  word  Man, 
^  conmion  use,  connotes  rationality  and  a  certain  form,  but 
*^  not  connote  the  number  or  character  of  the  teeth  :  in  the 
^lUnaean  system  it  connotes  the  number  of  incisor  and  canine 
^th,  but   does   not  connote  rationality  nor  any  particular 
^oroj.    The  word  man  has,  therefore,  two  different  meanings ; 
^•tlioagh  not   commonly  considered  as   ambiguous,   because 
'^  happens  in  both  cases  to  ^i^ote  the  same  individual  objects. 
■"^Ut  a  case  is  conceivable  in   which  the  ambiguity  would 
"■^oome  evident:  we  have  only  to  imagine   that  some  new 
*^d  of  animal  were  discovered,  having  Linnseus's  three  cha- 
'^^^teristics  of  humanity^  but  not  rational,  or  not  of  the  human 
^*^^in.    In   ordinary  parlance,   these   animals   would  not   be 
^led  men ;  but  in  natural  history  they  must  still  be  called 
^    by  those,  if  any  there  be,  who  adhere  to  the  Linnsean 
^Gasification ;  and  the  question  would  arise,  whether  the  word 
^oiild  continue  to  be  used  in  two  senses,  or  the  classification 
^  given  up,  and  the  technical  sense  of  the  term  be  abandoned 
•long  with  it. 

Words  not  otherwise  connotative  may,  in  the  mode  just 
^Verted  to,  acquire  a  special  or  technical  connotation.     Thus 
^*^e  word  whiteness,  as  we  have  so  often  remarked,  connotes 
VOL.  I.  10 
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nothing;  it  merely  denotes  the  attribute  corresponding  to  a 
certain  sensation :  but  if  we  are  making  a  classification  of 
colours,  and  desire  to  justify,  or  even  merely  to  point  out,  the 
particular  place  assigned  to  whiteness  in  our  arrangement,  we 
may  define  it  "  the  colour  produced  by  the  mixture  of  all  (be 
simple  rays ;''  and  this  fact,  though  by  no  means  implied  in 
the  meaning  of  the  word  whiteness  as  ordinarily  used,  but 
only  known  by  subsequent  scientific  investigation,  is  part  of 
its  meaning  in  the  particular  essay  or  treatise,  and  becomes 
the  differentia  of  the  species.* 

The  differentia,  therefore,  of  a  species  may  be  *  defined 
to  be,  that  part  of  the  connotation  of  the  specific  name, 
whether  ordinary  or  special  and  technical,  which  distin- 
guishes the  species  in  question  from  all  other  species  of  the 
genus  to  which  ou  the  particular  occasion  we  are  refer- 
ring it. 

§  7.  Having  disposed  of  Genus,  Species,  and  Differentia, 
we  shall  not  find  much  difficulty  in  attaining  a  clear  con* 
ception  of  the  distinction  between  the  other  two  predicablei, 
as  well  as  between  them  and  the  first  three. 

In  the  Aristotelian  phraseology,  Oenus  and  Differentia 
are  of  the  essence  of  the  subject ;  by  which,  as  we  have  seen, 
is  really  meant  that  the  properties  signified  by  the  genns 
and  those  signified  by  the  differentia,  form  part  of  the  eon- 
notation  of  the  name  denoting  the  species.  Proprium  and 
Accidens,  on  the  other  hand,  form  no  part  of  the  essence, 
but  are  predicated  of  the  species  Only  accidentally.  Both 
are  Accidents,  in  the  wider  sense  in  which  the  accidents  of 
a  thing  are  opposed  to  its  essence ;  though,  in  the  doctrine 
of  the  Predicables,  Accidens  is  used  for  one  sort  of  accident 
only,  Proprium  being  another  sort.  Proprium,  continue  the 
schoolmen,  is  predicated  accidentally,  indeed,  but  necessarilji 


*  If  we  allow  a  differentia  to  what  is  not  really  a  species.  For  the  distil)^ 
tioD  of  Rinds,  in  the  sense  explained  by  us,  not  being  in  any  way  applicable  to 
attribates,  it  of  course  follows  that  although  attributes  may  be  put  into  dasses, 
thoM)  ohusses  can  be  admitted  to  be  genera  or  species  only  by  courteBy. 
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irther  explain  it,  signifies  an  attribute  which  is 
it  of  the  essence,  but  which  flows  from,  or  is  a 
of,  the  essence,  and  is,  therefore,  inseparably 
the  species;  e.  g.  the  various  properties  of  a 
;h,  though  no  part  of  its  definition,  must  neces- 
messed  by  whatever  comes  under  that  definition, 
the  contrary,  has  no  connexion  whatever  with 
but  may  come  and  go,  and  the  species  still 
it  was  before.  If  a  species  could  exist  without  its 
list  be  capable  of  existing  without  that  on  which 
re  necessarily  consequent,  and  therefore  without 
ithout  that  which  constitutes  it  a  species.  But 
whether  separable  or  inseparable  from  the 
;tual  experience,  may  be  supposed  separated, 
necessity  of  supposing  any  other  alteration ;  or 
out  supposing  any  of  the  essential  properties  of 
be  altered,  since  with  them  an  Accidens  has  no 

im,  therefore,  of  the  species,  may  be  defined,  any 
ch  belongs  to  all  the  individuals  included  in  the 
irhich,  though  not  connoted  by  the  specific  name, 
urily  if  the  classification  we  are  considering  be  for 
K)ses,  or  specially  if  it  be  for  a  special  purpose,) 
om  some  attribute  which  the  name  either  ordi- 
ially  connotes. 

bute  may  follow  from  another  in  two  ways ;  and 
nsequently  two  kinds  of  Proprium.  It  may 
onclusion  follows  premises,  or  it  may  follow  as 
[ows  a  cause.  Thus,  the  attribute  of  having  the 
3  equal,  which  is  not  one  of  those  connoted  by 
allelogram,  nevertheless  follows  from  those  con* 
lamely,  from  having  the  opposite  sides  straight 
lUel,  and  the  number  of  sides  four.  The  attri- 
e,  of  having  the  opposite  sides  equal,  is  a  Pro- 
3  class  parallelogram;  and  a  Proprium  of  the 
lich  follows  from  the  connoted  attributes  by  way 
ion.  The  attribute  of  being  capable  of  under- 
^uage,  is  a  Proprium  of  the  species  man,  since 

10—2 
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without  being  connoted  by  the  word^  it  follows  from 
attribute  which  the  word  does  connote,  viz.  from  the  attribute 
of  rationality.  But  this  is  a  Proprium  of  the  second  kind^ 
which  follows  by  way  of  causation.  Bow  it  is  that  one  pro- 
perty of  a  thing  follows,  or  can  be  inferred,  from  another  ; 
under  what  conditions  this  is  possible,  and  what  is  the  exact 
meaning  of  the  phrase ;  are  among  the  questions  which  will 
occupy  us  in  the  two  succeeding  Books.  At  present  it  needs 
only  be  said,  that  whether  a  Proprium  follows  by  demonstra- 
tion or  by  causation,  it  follows  necessarily  ;  that  is  to  say,  it 
cannot  but  follow,  consistently  with  some  law  which  we  r^rd 
as  a  part  of  the  constitution  either  of  our  thinking  faculty  or 
of  the  universe. 

§  8.     Under  the  remaining  predicable,  Accidens,  are  in- 
cluded all  attributes  of  a  thing  which  are  neither  involved    in 
the  signification  of  the  name  (whether  ordinarily  or  as  a  teircA 
of  art),  nor  have,  so  far  as  we  know,  any  necessary  connexion 
with  attributes  which  are  so  involved.      They  are  commonly 
divided  into  Separable  and  Inseparable  Accidents.    Inseparable 
accidents  are  those  which — although  we  know  of  no  connexion 
between  them  and  the  attributes  constitutive  of  the  speci 
and  although,  therefore,  so  far  as  we  are  aware,  they  might 
absent  without  making  the  name  inapplicable  and  the  spec 
.  a  difierent  species — are  yet  never  in  fact  known  to  be  abses:^^* 
A  concise  mode  of  expressing  the  same  meaning  is,  that  i-^' 
separable  accidents  are  properties  which  are  universal  to  bS^^ 
species,  but  not  necessary  to  it.      Thus,  blackness  is  an  att^^* 
bute  of  a  crow,  and,  as  far  as  we  know,  an  universal  one.    B  "^^ 
if  we  were  to  discover  a  race  of  white  birds,  in  other  respect 
resembling  crows,  we  should  not  say.  These  are  not  crows ; 
should  say.  These  are  white  crows.     Crow,  therefore,  does  rm^^ 
connote  blackness ;  nor,  from  any  of  the  attributes  which      ^ 
does  connote,  whether  as  a  word  in  popular  use  or  as  a  te^^^ 
of  art,  could  blackness  be  inferred.     Not  only,  therefore,  ts^^ 
we  conceive  a  white  crow,  but  we  know  of  no  reason  why  6U<5»* 
an  animal  should  not  exist.     Since,  however,  none  but  bl^^ 
crows  are  known  to  exist,  blackness,  in  the  present  state  of  o^ 
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bowledge,  ranks  as  an  accident,  but  an  inseparable  accident^ 
of  the  species  crow. 

Separable  Accidents  are  those  which  are  founds  in  point  of 

&ct,  to  be  sometimes  absent  from  the  species ;  which  are  not 

only  not  necessary,  but  not  even  universal.     They  are  such  as 

do  not  belong  to  every  individual  of  the  species,  but  only  to 

some  individuals ;  or  if  to  all,  not  at  all  times.    Thus  the 

colour  of  an  European  is  one  of  the  separable  accidents  of  the 

species  man,  because  it  is  not  an  attribute  of  all  human  crea- 

(tares.    Being  bom,  is  also  (speaking  in  the  logical  sense)  a 

separable  accident  of  the  species  man,  because,  though  an 

sttribate  of  all  hu^ian  beings,  it  is  so  only  at  one  particular 

time.    A  fortiori  those  attributes  which  are  not  constant  even 

in  the  same  individual,  as,  to  be  in  one  or  in  another  place,  to 

he  hot  or  cold,  sitting  or  walking,  must  be  ranked  as  separable 

accidents. 


CHAPTER  VIII. 


OF   DEFINITION. 

§  1.  One  necessary  part  of  the  theory  of  Names  an 
Propositions  remains  to  be  treated  of  in  this  place  :  the  tl 
of  Definitions.  As  being  the  most  important  of  the  elf 
propositions  which  we  have  characterized  as  purely  y< 
they  have  already  received  some  notice  in  the  chaptei 
ceding  the  last.  But  their  fuller  treatment  was  at  that 
postponed^  because  definition  is  so  closely  connected  with 
sification,  that^  until  the  nature  of  the  latter  process  is  in 
measure  understood^  thj  former  cannot  be  discussed  to  J 
purpose. 

The  simplest  and  most  correct  notion  of  a  Definition 
proposition  declaratory  of  the  meaning  of  a  word;  nai 
either  the  meaning  which  it  bears  in  common  acceptatio 
that  which  the  speaker  or  writer,  for  the  particular  purpo 
his  discourse,  intends  to  annex  to  it. 

The  definition  of  a  word  being  the   proposition  ^ 
enunciates  its  meaning,  words  which  have  no  meaning 
unsusceptible  of  definition.     Proper  names,  therefore,  a 
be  defined.     A  proper  name  being  a  mere  mark  put  upi 
individual,  and  of  which  it  is  the  characteristic  proper 
be  destitute  of  meaning,  its  meaning  cannot  of  court 
declared ;  though  we  may  indicate  by  language,  as  we  i 
indicate  still  more  conveniently  by  pointing  with  the  fi 
upon  what  individual  that  particular  mark  has  been, 
intended  to  be,  put.     It  is  no  definition  of  "  John  Thon 
to  say  he  is  "  the  son  of  General  Thomson ;"  for  the 
John  Thomson    does    not  express  this.      Neither  is  i1 
definition  of  "  John  Thomson"  to  say  he  is  "  the  man 
crossing  the  street."     These  propositions  may  serve  to 
known  who  is  the  parl^icular  man  to  whom  the  name  belc 
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but  that  may  be  done  still  more  unambigaonsly  by  pointing 
to  bim^  which,  however,  has  not  been  esteemed  one  of  the 
modes  of  definition. 

In  the  case  of  connotative  names,  the  meaning,  as  has  been 
so  often  observed,  is  the  connotation ;  and  the  definition  of  a 
connotative  name,  is  the  proposition  which  declares  its  conno- 
tation.   This  may  be  done  either  directly  or  indirectly.    The 
direct  mode  would  be  by  a  proposition  in  this  form  :  "  Man'^ 
(or  whatsoever  the  word  may  be)  ''  is  a  name  connoting  such 
and  such  attributes,''  or  ''  is  a  name  which,  when  predicated 
of  anything,  signifies  the  possession  of  such  and  such  attributes 
by  that  thing.''   Or  thus :  Man  is  everything  which  possesses 
such  and  such  attributes :  Man  is  everything  which  possesses 
corporeity,  organization,  life,  rationality,  and  certain  pecu- 
liarities of  external  form. 

This  form  of  definition  is  the  most  precise  and  least  equi- 
vocal of  any;  but  it  is  not  brief  enough,  and  is  besides  too 
^^chnical  for  common  discourse.     The  more  usual  mode  of 
^^laring  the  connotation  of  a  name,  is  to  predicate  of  it 
Mother  name  or  names  of  known  signification,  which  connote 
ihe  same  aggregation  of  attributes.     This  may  be  done  either 
V  predicating  of  the  name  intended  to  be  defined,  another 
coQuotative  name  exactly  synonymous,  as,  "  Man  is  a  human 
^^g/'  which  is  not  commonly  accounted  a  definition  at  all ; 
®^  by  predicating  two  or  more  connotative  names,  which  make 
^P  among  them  the  whole  connotation  of  the  name  to  be 
^Ued.    In  this  last  case,  again,  we  may  either  compose 
^^  definition  of  as  many  connotative  names  as  there  are 
attributes,  each  attribute  being  connoted  by  one ;  as,  Man  is 
*  Corporeal,  organized,  animated,  rational  being,  shaped  so 
^^d  so ;  or  we  may  employ  names  which  connote  several  of 
^^  attributes  at  once,  as,  Man  is  a  rational  animal,  shaped  so 
*^d  so. 

The  definition  of  a  name,  according  to  this  view  of  it,  is 
^"G  8am  total  of  all  the  essential  propositions  which  can  be 
^faoied  with  that  name  for  their  subject.  All  propositions 
^^  truth  of  which  is  implied  in  the  name,  all  those  which  we 
are  made  aware  of  by  merely  hearing  the  name,  are  included 
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iu  the  definition,  if  complete,  and  may  be  evolved 
without  the  aid  of  any  other  premises ;  whether  the  d< 
expresses  them  in  two  or  three  words,  or  in  a  larger 
It  is,  therefore,  not  without  reason  that  Condillac  ai 
writers  have  afiirmed  a  definition  to  be  an  analyms.  T( 
any  complex  whole  into  the  elements  of  which  it 
pounded,  is  the  meaning  of  analysis ;  and  this  we  do  \ 
replace  one  word  which  connotes  a  set  of  attributes  coll 
by  two  or  more  which  connote  the  same  attributes  si 
in  smaller  groups. 

§  2.  From  this,  however,  the  question  naturally  2 
what  manner  are  we  to  define  a  name  which  connote 
single  attribute?  for  instance, ''  white/'  which  connotes 
but  whiteness ;  "  rational,'^  which  connotes  nothing 
possession  of  reason.  It  might  seem  that  the  mes 
such  names  could  only  be  declared  in  two  ways ;  by  a 
mous  term,  if  any  such  can  be  found ;  or  in  the  di 
already  alluded  to  :  "  White  is  a  name  connoting  the  \ 
whiteness.*'  Let  us  see,  however,  whether  the  analyt 
meaning  of  the  name,  that  is,  the  breaking  down 
meaning  into  several  parts,  admits  of  being  carried 
Without  at  present  deciding  this  question  as  to  the  wc 
it  is  obvious  that  in  the  case  of  rational  some  further 
tion  may  be  given  of  its  meaning  than  is  contained  in 
position,  "  Rational  is  that  which  possesses  the  att 
reason ;''  since  the  attribute  reason  itself  admits  of  I 
fined.  And  here  we  must  turn  our  attention  to  the  d« 
of  attributes,  or  rather  of  the  names  of  attributes,  t 
abstract  names. 

In  regard  to  such  names  of  attributes  as  are  con 
and  express  attributes  of  those  attributes,  there  is 
culty :  like  other  connotative  names,  they  are  de 
declaring  their  connotation.  Thus,  the  word  fault 
defined,  "a  quality  productive  of  evil  or  inconv* 
Sometimes,  again,  the  attribute  to  be  defined  is 
attribute,  but  an  union  of  several :  we  have  only,  i 
to  put  together  the  names  of  all  the  attributes  tak 
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ratelj^  and  we  obtain  the  definition  of  the  name  which 
belongs  to  them  all  taken  together ;  a  definition  which  will 
correspond  exactly  to  that  of  the  corresponding  concrete 
name.  For^  as  we  define  a  concrete  name  by  enumerating  the 
attribates  which  it  connotes^  and  as  the  attributes  connoted 
by  a  concrete  name  form  the  entire  signification  of  the  cor- 
responding abstract  name^  the  same  enumeration  will  serve  for 
the  definition  of  both.  Thus,  if  the  definition  of  a  human 
^eing  be  this,  "  a  being,  corporeal,  animated,  rational,  shaped 
so  and  so,*'  the  definition  of  humanity  will  be,  corporeity  and 
animal  Ufe,  combined  with  rationality,  and  with  such  and  such 
*  shape. 

When,  on  the  other  hand,  the  abstract  name  does  not 

^^press  a  complication  of  attributes,  but  a  single  attribute,  we 

"^^  remember  that  every  attribute  is  grounded  on  some  fact 

^^  phenomenon,  from  which,  and  which  alone,  it  derives  its 

'leaning.     To  that  fact  or  phenomenon,  called  in  a  former 

chapter  the  foundation  of  the  attribute,  we  must,  therefore, 

*^*ve  recourse  for  its  definition.     Now,  the  foundation  of  the 

attribute  may  be  a  phenomenon  of  any  degree  of  complexity, 

insisting  of  many  different  parts,  either  coexistent  or  in  suc- 

^^®^on.     To  obtain  a  definition  of  the  attribute,  we   must 

**^^y8e  the  phenomenon  into  these   parts.      Eloquence,   for 

^^Baple,  is  the  name  of  one  attribute  only ;  but  this  attribute 

*^  grounded  on  external  effects  of  a  complicated  nature,  flowing 

'^^  acts  of  the  person  to  whom  we  ascribe  the  attribute ;  and 

y  i^golving  this  phenomenon  of  causation  into  its  two  parts, 

7®  cause  and  the  efiect,  we  obtain  a  definition  of  eloquence, 

*^«    the  power   of   influencing  the    feelings   by   speech   or 

^^^ting. 

A  name,  therefore,  whether  concrete  or  abstract,  admits 

^    definition,  provided  we  are  able  to  analyse,   that  is,  to 

^^tingnish  into  parts,  the  attribute  or  set  of  attributes  which 

^Btitute  the  meaning  both  of  the  concrete  name  and  of  the 

^^^sponding  abstract :  if  a  set  of  attributes,  by  enumerating 
*^^Hi ;  if  a  single  attribute,  by  dissecting  the  fact  or  pheno- 

^^i^on  (whether  of  perception  or  of  internal  consciousness) 

^^ich  is  the  foundation  of  the  attribute.     But,  further,  even 
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when  the  fact  is  one  of  our  simple  feelings  or  states  of 
sciousness^  and  therefore  unsusceptible  of  analysis,  the  nam 
both  of  the  object  and  of  the  attribute  still  admit  of  definition  ^ 
or,  rather,  would  do  so  if  all  our  simple  feelings  had  names  — 
Whiteness  may  be  defined,  the  property  or  power  of  excitin^^ 
the  sensation  of  white.     A  white  object  may  be  defined, 
object  which  excites  the  sensation  of  white.     The  only  nam 
which  are  unsusceptible  of  definition,  because  their  meanin 
is  unsusceptible  of  analysis,  are  the  names  of  the  simple  feel 
ings  themselves.     These  are  in  the  same  condition  as  prope 
names.     They  are  not  indeed,  like  proper  names,  unmeaning 
for  the  words  sensation  of  white  signify,  that  the  sensatio 
which  I  so  denominate  resembles  other  sensations .  which 
remember  to  have  had  before,   and  to  have  called  by  th 
name.     But  as  we  have  no  words  by  which  to  recal  th< 
former  sensations,  except  the  very  word  which  we  seek  t 
define,  or  some  other  which,  being  exactly  synonymous  wit^ 
it,  requires  definition  as  much,  words  cannot  unfold  the  sign  ^  — 
fication  of  this  class  of  names ;  and  we  are  obliged  to  make      ^ 
direct  appeal  to   the  personal  experience  of  the  individu^a^l 
whom  we  address. 

§  3.     Having  stated  what  seems  to  be  the  true  idea  of       ^ 
Definition,   we  proceed  to  examine  some  opinions  of  phil« 
sophers,  and  some  popular  conceptions  on  the  subject,  wl 
conflict  more  or  less  with  that  idea. 

The  only  adequate  definition  of  a  name  is,   as 
remarked,  one  which  declares  the  facts,  and  the  whole  of  t1 
facts,  which  the  name  involves  in  its  signification.     But  wr 
most  persons  the  object  of  a  definition  does  not  embrace 
much ;  they  look  for  nothing  more,  in  a  definition,  than 
guide  to  the  correct  use  of  the  term — a  protection  agaitm 
applying  it  in  a  manner  inconsistent  with  custom  and  cc^ 
vention.     Anything,  therefore,  is  to  them  a  sufficient  defir^*" 
tion  of  a  term,  which  will  serve  as  a  correct  index  to  wl 
the  term  ^^notes;  although  not  embracing  the  whole, 
sometimes,  perhaps,  not  even  any  part,  of  what  it  connol 
This  gives  rise  to  two  sorts  of  imperfect,  or  unscientific  defi- 
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nition;  namely^  Essential  but  incomplete  Definitions^  and 
Accidental  Definitions,  or  Descriptions.  In  the  former,  a  coti- 
Aotatiye  name  is  defined  by  a  part  only  of  its  connotation ;  in 
the  latter,  by  something  which  forms  no  part  of  the  connota- 
tion at  all. 

An  example  of  the  first  kind  of  imperfect  definitions  is 
toe  following : — Man  is  a  rational  animal.     It  is  impossible 
^  consider  this  as  a  complete  definition  of  the  word  Man, 
siooe  (as  before  remarked)  if  we  adhered  to  it  we  should  be 
oblig^  to  call  the  Houyhnhnms  men ;  but  as  there  happen 
^  be  no  Houyhnhnms,  this  imperfect  definition  is  sufficient 
^  mark  out  and  distinguish  from  all  other  things,  the  objects 
*t  present  denoted  by  "  man  -/'  all  the  beings  actually  known 
^  exist,  of  whom  the  name  is  predicable.     Though  the  word 
^  defined  by  some  only  among  the  attributes  which  it  con- 
notes, not  by  all,  it  happens  that  all  known  objects  which 
possess  the  enumerated  attributes,  poi^sess  also  those  which 
^^  omitted ;  so  that  the  field  of  predication  which  the  word 
^vers,  and  the  employment  of  it  which  is  conformable  to 
^^^^ge,  are  as  well  indicated  by  the  inadequate  definition  as 
^y  an  adequate  one.     Such  definitions,  however,  are  always 
*^ble  to  be  overthrown  by  the  discovery  of  new  objects  in 
^tare. 

Definitions  of  this  kind  are  what  logicians  have  had  in 
^^^w,  when  they  laid  down  the  rule,  that  the  definition  of  a 
species  should  be  per  genus  et  differentiam.  Differentia  being 
*ddom  taken  to  mean  the  whole  of  the  peculiarities  consti- 
^tive  of  the  species,  but  some  one  of  those  peculiarities  only, 
•  complete  definition  would  be  per  genus  et  differentlas^ 
'^ther  than  differentiam.  It  would  include,  with  the  name  of 
^^^  superior  genus,  not  merely  sotne  attribute  which  dis- 
^^ishes  the  species  intended  to  be  defined  from  all  other 
^P^ies  of  the  same  genus,  but  all  the  attributes  implied  in 
^be  name  of  the  species,  which  the  name  of  the  superior  genus 
^^  not  already  implied.  The  assertion,  however,  that  a  defi- 
^'^ion  must  of  necessity  consist  of  a  genus  and  differentiae,  is 
^ot  tenable.  It  was  early  remarked  by  logicians,  that  the 
^^^mum  genus  in  any  classification,  having  no  genus  superior 
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to  itself,  could  not  be  defined  in  this  manner.     Yet  we  hav^ 

seen  that  all  names,  except  those  of  our  elementary 

are  susceptible  of  definition  in  the  strictest  sense ;  by  settiD 

forth  in  words  the  constituent  parts  of  the  fact  or  phen< 

menon,  of  which  the  oonnotation  of  every  word  is  oltimatel 

composed. 

§  4.     Although    the   first   kind  of  imperfect  definitio 
(which  defines  a  connotative  term  by  a  part  only  of  what 
connotes,   but  a  part  sufficient  to  mark  out  correctly  t 
boundaries  of  its  denotation,)  has   been  considered   by  t 
ancients,  and  by  logicians   in  general,  as  a  complete 
nition ;  it  has  always  been  deemed  necessary  that  the  attr 
butes  employed  should  really  form  part  of  the  connotation ;  f< 
the  rule  was  that  the  definition  must  be  drawn  from  the 
of  the  class ;  and  this  would  not  have  been  the  case  if  it  ha 
been  in  any  degree  made  up  of  attributes  not  connoted  by  t1 
name.     The  second  kind  of  imperfect  definition,  therefore,  i 
which  the  name  of  a  class  is  defined  by  any  of  its  accidents, 
that  is,  by  attributes  which  are  not  included  in  its  oonno 
tion, — has  been  rejected  from  the  rank  of  genuine  Definitio— 
by  all  logicians,  and  has  been  termed  Description. 

This  kind  of  imperfect  definition,  however,  takes  its 
from  the  same  cause  as  the  other,  namely,  the  wi 
to  accept  as  a  definition  anything  which,  whether  it  expoun 
the  meaning  of  the  name  or  not,  enables  us  to  discriminate 
things  denoted  by  the  name  from  all  other  things,  and  co: 
quently  to  employ  the  term  in  predication  without  deviati 
from  established  usage.     This  purpose  is  duly  answered 
stating  any  (no  matter  what)  of  the  attributes  which  a 
common  to  the  whole  of  the  class,  and  peculiar  to  it ;  or  a 
combination  of  attributes  which  happens  to  be  peculiar  to 
though  separately  each  of  those  attributes  may  be  common 
it  with  some  other  things.     It  is  only  necessary  that  the  de 
nition  (or  description)  thus  formed,  should  be  convertible 
the  name  which  it  professes  to  define ;    that  is,  should 
exactly  co-extensive  with  it,  being  predicable  of  everything  <>' 
which  it  is  predicable,  and  of  nothing  of  which  it  is  not  p 
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dicable;  though  the  attributes  specified  may  have  no  con- 
nexion with  those  which  mankind  had  in  view  when  they 
formed  or  recognised  the  class^  and  gave  it  a  name.  The  fol- 
lowing are  correct  definitions  of  Man^  according  to  this  test : 
Man  is  a  mammiferons  animal,  having  (by  nature)  two  hands 
(for  the  human  species  answers  to  this  description^  and  no 
other  animal  does) :  Man  is  an  animal  who  cooks  his  food : 
Man  is  a  featherless  biped. 

^hat  would  otherwise  be  a  mere  description^  may  be 
niised  to  the  rank  of  a  real  definition  by  the  peculiar  purpose 
which  the  speaker  or  writer  has  in  view.  As  was  seen  in  the 
preoeding  chapter^  it  may^  for  the  ends  of  a  particular  art  or 
^cience^  or  for  the  more  convenient  statement  of  an  author's 
particular  doctrines^  be  advisable  to  give  to  some  general  name 
^"itliout  altering  its  denotation^  a  special  connotation^  different 
from  its  ordinary  one.  When  this  is  done^  a  definition  of  the 
name  by  means  of  the  attributes  which  make  up  the  special 
connotation,  though  in  general  a  mere  accidental  definition  or 
description^  becomes  on  the  particular  occasion  and  for  the 
particular  purpose  a  complete  and  genuine  definition.  This 
*Gt;uaDy  occurs  with  respect  to  one  of  the  preceding  examples^ 
'  ^im  is  a  mammiferous  animal  having  two  hands/'  which  is 
^^  scientific  definition  of  man  considered  as  one  of  the  species 
^  Cavier*s  distribution  of  the  animal  kingdom. 

Id  cases  of  this  sort,  though  the  definition  is  still  a  decla- 

'^taon  of  the  meaning  which  in  the  particular  instance  the 

^^^tne  is  appointed  to  convey,  it  cannot  be  said  that  to  state 

*^^  meaning  of  the  word  is  the  purpose  of  the  definition.    The 

I^^xpose  is  not  to  expound  a  name,  but  a  classification.     The 

^X^^cial  meaning  which   Cuvier  assigned  to   the  word  Man, 

v^^te  foreign   to   its   ordinary  meaning,   though   involving 

^o  change  in  the  denotation  of  the  word,)  was  incidental  to  a 

t^lim  of  arranging  animals  into  classes  on  a  certain  principle, 

^l^at  is,  according  to  a  certain  set  of  distinctions.     And  since 

^^e  definition  of  Man  according  to  the  ordinary  connotation  of 

^lie  word,  though  it  would  have  answered  every  other  purpose 

^f  a  definition,  would  not  have  pointed  out  the  place  which  the 

Species  ought  to  occupy  in  that  particular  classification ;  he 
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gave  the  word  a  special  connotation^  that  he  might  be  able 
define  it  by  the  kind  of  attributes  on  which^  for  reasons 
scientific  convenience,  he  had  resolved  to  found  his  division 
animated  nature. 

Scientific  definitions,  whether  they  are  definitions  of  scic 
tific  terms  or  of  common  terms  used  in  a  scientific  sense,  i 
almost  always  of  the  kind  last  spoken  of :  their  main  purp 
is  to  serve  as  the  landmarks  of  scientific  classification.  A 
since  the  classifications  in  any  science  are  continually  modif 
as  scientific  knowledge  advances,  the  definitions  in  the  8cien< 
are  also  constantly  varying.  A  striking  instance  is  affor€ 
by  the  words  Acid  and  Alkali,  especially  the  former, 
experimental  discovery  advanced,  the  substances  classed  wi 
acids  have  been  constantly  multiplying,  and  by  a  natural  cc 
sequence  the  attributes  connoted  by  the  word  have  receded  a 
become  fewer.  At  first  it  connoted  the  attributes,  of  combi 
ing  with  an  alkali  to  form  a  neutral  substance  (called  a  sail 
being  compounded  of  a  base  and  oxygen;  causticity  to  t 
taste  and  touch ;  fluidity,  &c.  The  true  analysis  of  muria 
acid,  into  chlorine  and  hydrogen,  caused  the  second  proper! 
composition  from  a  base  aud  oxygen,  to  be  excluded  fit 
the  connotation.  The  same  discovery  fixed  the  attention 
chemists  upon  hydrogen  as  an  important  element  in  acid 
and  more  recent  discoveries  having  led  to  the  recogniti 
of  its  presence  in  sulphuric,  nitric,  and  many  other  aci( 
where  its  existence  was  not  previously  suspected,  there  is  m 
a  tendency  to  include  the  presence  of  this  element  in  the  co 
notation  of  the  word.  But  carbonic  acid,  silica,  sulphuro 
acid,  have  no  hydrogen  in  their  composition ;  that  propei 
cannot  therefore  be  connoted  by  the  term,  unless  those  su 
stances  are  no  longer  to  be  considered  acids.  Causticity  a 
fluidity  have  long  since  been  excluded  from  the  characterise 
of  the  class,  by  the  inclusion  of  silica  and  many  other  sn 
stances  in  it;  and  the  formation  of  neutral  bodies  by  ooj 
bination  with  alkalis,  together  with  such  electro-chemi< 
peculiarities  as  this  is  supposed  to  imply,  are  now  the  on 
differentia  which  form  the  fixed  connotation  of  the  word  Aci 
as  a  term  of  chemical  science. 
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Scientific  men  are  still  seeking^  and  may  be  long  ere  they 
findj  a  suitable  definition  of  one  of  the  earliest  words  in  the 
vocabakuy  of  the  haman  race,  and  one  of  those  of  which  the 
popular  sense  is  plainest  and  best  understood.    The  word  I 
niean  is  Heat;  and  the  source  of  the  difficulty  is  the  imperfect 
^te  of  our  scientific  knowledge^  which  has  shown  to  us  mul- 
titudes of  phenomena  certainly  connected  with  the  same  power 
^hich  causes  what  our  senses  recognise  as  heat,  but  has  not 
yet  taught  US  the  laws  of  those  phenomena  sufficiently  to 
^niit  of  oar  determining  under  what  characteristics  the  whole 
of  the  phenomena  shall  ultimately  be  embodied  as  a  class: 
^Mch  characteristics  would  of  course  be  so  many  difierentio) 
for  the  definition  of  the  power  itself.     We  have  advanced  far 
enough  to  know  that  one  of  the  attributes  connoted  must  be 
that  of  exercising  a  repulsive  force ;  but  this  is  certainly  not 
^  vrhich  must  ultimately  be  included  in  the  scientific  defini- 
tion of  heat. 

TVhat  is  true  of  the  definition  of  any  term  of  science,  is  of 
course  true  of  the  definition  of  a  science  itself:  and  accord*- 
^^S^y*  {m  observed  in  the  Introductory  Chapter  of  this  work,) 
^e  definition  of  a  science  must  necessarily  be  progressive  and 
P*x>vi8ional.  Any  extension  of  knowledge  or  alteration  in  the 
<^^*iirent  opinions  respecting  the  subject  matter,  may  lead  to  a 
chatge  more  or  less  extensive  in  the  particulars  included  in 
the  science ;  and  its  composition  being  thus  altered,  it  may 
^^^ily  happen  that  a  difierent  set  of  characteristics  will  be 
found  better  adapted  as  difierentiae  for  defining  its  name. 

In  the  same  manner  in  which  a  special  or  technical  defini- 

^^^^  has  for  its  object  to  expound  the  artificial  classification 

out  of  which  it  grows;  the  Aristotelian  logicians  seem  to 

.^^^  imaginefd  that  it  was  also  the  business  of  ordinary  defini- 

'^^    to  expound  the  ordinary,  and  what  they  deemed  the 

natural  classification  of  things,  namely,  the  division  of  them 

^  ^nds ;  and  to  show  the  place  which  each  Kind  occupies, 

^^Uperior,  collateral,  or  subordinate   among  other  Kinds. 

^^    notion  would  accoimt  for  the   rule   that  all  definition 

^^"t  necessarily  be  per  genus  et  differ entiam,  and  would  also 

I^l^n  why  any  one  differentia  was  deemed  sufficient.     But 
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to  expound,  or  express  in  words,  a  distinction  of  Kii 
already  been  shown  to  be  an  impossibility :  the  very  n 
of  a  Kind  is,  that  the  properties  which  distinguish  it 
grow  out  of  one  another,  and  cannot  therefore  be  set  f 
words,  even  by  implication,  otherwise  than  by  enum 
them  all :  and  all  are  not  known,  nor  are  ever  likely  U 
It  is  idle,  therefore,  to  look  to  this  as  one  of  the  purpof 
definition :  while,  if  it  be  only  required  that  the  definiti 
Kind  should  indicate  what  Kinds  include  it  or  are  indv 
it,  any  definitions  which  expound  the  connotation  of  the 
will  do  this :  for  the  name  of  each  class  must  necessari 
note  enough  of  its  properties  to  fix  the  boundaries  of  th 
If  the  definition,  therefore,  be  a  full  statement  of  the  oc 
tion,  it  is  all  that  a  definition  can  be  required  to  be. 

§  5.  Of  the  two  incomplete  and  popular  modes  of 
tion,  and  in  what  they  differ  from  the  complete  or  p 
phical  mode,  enough  has  now  been  said.  We  shall  next  e: 
an  ancient  doctrine,  once  generally  prevalent  and  still 
means  exploded,  which  I  regard  as  the  source  of  a  gre 
of  the  obscurity  hanging  over  some  of  the  most  imj 
processes  of  the  understanding  in  the  pursuit  of 
According  to  this,  the  definitions  of  which  we  hav 
treated  are  only  one  of  two  sorts  into  which  definition 
be  divided,  viz.  definitions  of  names,  and  definitions  of  i 
The  former  are  intended  to  explain  the  meaning  of  a 
the  latter,  the  nature  of  a  thing;  the  last  being  incomj 
the  most  important. 

This  opinion  was  held  by  the  ancient  philosophers,  i 
their  followers,  with  the  exception  of  the  Nominalists  ; 
the  spirit  of  modem  metaphysics,  until  a  recent  peri< 
been  on  the  whole  a  Nominalist  spirit,  the  notion  of 
tions  of  things  has  been  to  a  certain  extent  in  abeyanc 
continuing,  however,  to  breed  confusion  in  logic,  by  its 
quences  indeed  rather  than  by  itself.  Yet  the  doctrine 
own  proper  form  now  and  then  breaks  out,  and  has  ap 
(among  other  places)  where  it  was  scarcely  to  be  expeoi 
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a  justly  admired  work^  Archbishop  Whately's  Logic^      In 

«  review  of  that  work  published  by  me  in  the  Westminster 

Jl^mew  for  January  1828^  and  containing  some  opinions  which 

^  no  longer  entertain,  I  find  the  following  observations  on  the 

9^C8tion  now  before  ns ;  observations  with  which  my  present 

^ew  of  that  question  is  still  sufficiently  in  accordance. 

^The  distinction  between  nominal  and  real  definitions, 
^>e€weai  definitions  of  words  and  what  are  called  definitions 
^f  tliiDgSj  though  conformable  to  the  ideas  of  most  of  the 
•Aristotelian  logicians,  cannot,  as  it  appears  to  us,  be  main- 
t-^ined.  We  apprehend  that  no  definition  is  ever  intended  to 
lin  and  unfold  the  nature  of  a  thing.'  It  is  some  con- 
ion  of  our  opinion,  that  none  of  those  writers  who  have 
tlxf)Qght  that  there  were  definitions  of  things,  have  ever  suc- 
<^^^ed  in  discovering  any  criterion  by  which  the  definition  of 


*  In  ttie  fuller  discussion  which  Archbishop  Whately  has  given  to  this 

^olsject  im  his  later  editions,  he  almost  ceases  to  regard  the  definitions  of  names 

•*<i  those  of  things  as,  in  anj  important  sense,  distinct.     He  seems  (9th  ed. 

1^   li6)  to  limit  the  notion  of  a  Real  Definition  to  one  which  '  *  explains  any- 

•ore  of  the  nature  of  the  thing  than  is  implied  in  the  name ;"  (including 

the  word  **  impfied,**  not  only  what  the  name  connotes,  but  everything 

^^Uflhean  be  deduced  by  reasoning  from  the  attributes  connoted).     Even  this, 

^*  he  idds,  is  usually  called,  not  a  Definition,  but  a  Description  ;  and  (as  it 

>  to  me)  rightly  so  called.    A  Description,  I  conceive,  can  only  be  ranked 

Pefinitions,  when  taken  (as  in  the  case  of  the  zoological  definition  of 

i)  to  fulfil  the  true  office  of  a  Definition,  by  declaring  the  connotation  given 

^  i^woid  IB  some  spedal  use,  as  a  term  of  science  or  art ;  which  special  conno- 

^*^<iii  of  course  would  noi  be  expressed  by  the  proper  definition  of  the  word  in 

^  erdinaiy  employment. 

^.  De  Morgan,  exactly  reversing  the  doctrine  of  Archbishop  Whately,  un- 
^^■vtands  by  a  Real  Definition  one  which  contains  lest  than  the  Nominal  Defi- 
^'^^  provided  only  that  what  it  contains  is  sufficient  for  distinction.  "By 
'^^  <ldlnitioii  I  mean  such  an  explanation  of  the  word,  be  it  the  whole  of  the 
ineaiiiiig  or  only  part,  as  will  be  sufficient  to  separate  the  things  contained 
^^'^^  that  word  from  all  others.  Thus  the  following,  I  believe,  is  a  complete 
^^^tioo  of  an  dephant :  An  animal  which  naturally  drinks  by  drawing  the 
**^  into  its  nose,  aztd  then  spirting  it  into  its  mouth." — Formal  Logic,  p.  86. 
^'  I^  Morgan's  general  proposition  and  his  example  are  at  variance  ;  for  the 
P^euliiiy  mode  of  drinking  of  the  elephant  certainly  forms  no  part  of  the  mean- 
'^  <^  the  word  elephant.  It  could  not  be  said,  because  a  person  happened  to 
"Snonuit  of  this  property,  that  he  did  not  know  what  an  elephant  means. 

▼or.  1.  11 
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a  thing  can  be  digtinguished  from  any  other  propositi 
relating  to  the  thing.  The  definition^  they  say^  unfolds  t 
nature  of  the  thing :  but  no  definition  can  unfold  its  wh( 
nature  ;  and  every  proposition  in  which  any  quality  wbaki 
is  predicated  of  the  things  unfolds  some  part  of  its  nato: 
The  true  state  of  the  case  we  take  to  be  this.  All  definitio 
are  of  names,  and  of  names  only ;  but,  in  some  definitions^ 
is  clearly  apparent,  that  nothing  is  intended  except  to  exph 
the  meaning  of  the  word ;  while  in  others,  besides  explaimi 
the  meaning  of  the  word,  it  is  intended  to  be  implied  tfa 
there  exists  a  thing,  corresponding  to  the  word.  Whetli 
this  be  or  be  not  implied  in  any  given  case,  cannot  be  a 
lected  from  the  mere  form  of  the  expression.  ^  A  centaor 
an  animal  with  the  upper  parts  of  a  man  and  the  lower  pai 
of  a  hor^e,^  and  '  A  triangle  is  a  rectilineal  figure  with  thi 
sides/  are,  in  form,  expressions  precisely  similar ;  although 
the  former  it  is  not  implied  that  any  ihin^^  conformable  to  t 
term,  really  exists,  while  in  the  latter  it  is ;  as  may  be  seen  I 
substituting,  in  both  definitions,  the  word  means  for  t#.  ' 
the  first  expression,  ^A  centaur  means  an  animal,'  &c.,  t 
sense  would  remain  unchanged :  in  the  second,  '  A  triaDj 
means,'  &c.,  the  meaning  would  be  altered,  since  it  would 
obviously  impossible  to  deduce  any  of  the  truths  of  geomet 
from  a  proposition  expressive  only  of  the  manner  in  which  \ 
intend  to  employ  a  particular  sign. 

'^  There  are,  therefore,  expressions,  commonly  passing  i 
definitions,  which  include  in  themselves  more  than  the  mc 
explanation  of  the  meaning  of  a  term.  But  it  is  not  com 
to  call  an  expression  of  this  sort  a  peculiar  kind  of  definitic 
Its  difference  from  the  other  kind  consists  in  this,  that  it 
not  a  definition,  but  a  definition  and  something  more.  1^ 
definition  above  given  of  a  triangle,  obviously  comprises  n 
one,  but  two  propositions,  perfectly  distinguishable.  The  oi 
is,  '  There  may  exist  a  figure,  bounded  by  three  straight  lines 
the  other,  '  And  this  figure  may  be  termed  a  triangle.'  Tl 
former  of  these  propositions  is  not  a  definition  at  all:  tl 
latter  is  a  mere  nominal  definition,  or  explanation  of  the  a 
and  application  of  a  term.     The  first  is  susceptible  of  troth  < 
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&behood^  and  may  therefore  be  made  the  foaDdation  of  a 
train  of  reasoniDg.  The  latter  can  neither  be  true  nor  false; 
the  only  character  it  is  susceptible  of  is  that  of  conformity  or 
disoonformity  to  the  ordinary  usage  of  language." 

There  is  a  real  distinction,  then,  between  definitions  of 
Dimes,  and  what  are  erroneously  called  definitions  of  things ; 
hot  it  is,  that  the  latter,  along  with  the  meaning  of  a  name, 
coTertly  asserts  a  matter  of  fact.  This  covert  assertion  is  not 
a  definition^  but  a  postulate.  The  definition  is  a  mere  iden- 
"cJ  proposition^  which  gives  information  only  about  the  use 
of  hnguage^  and  from  which  no  conclusions  affecting  matters 
rf  fiwt  can  possibly  be  drawn.  The  accompanying  postulate, 
on  the  other  hand,  affirms  a  fact,  which  may  lead  to  conse- 
qoences  of  every  degree  of  importan(;e.  It  affirnis  the  actual 
or  possible  existence  of  Things  possessing  the  combination  of 
•ttributes  set  forth  in  the  definition ;  and  this,  if  true,  may  be 
foimdation  sufficient  on  which  to  build  a  whole  fabric  of 
wcntific  truth. 

We  have  already  made,  and  shall  often  have  to  repeat,  the 
'wnark,  that  the  philosophers  who  overthrew  Realism  by  no 
iB^s  got  rid  of  the  consequences  of  Realism,  but  retained 
wng  afterwards,  in  their  own  philosophy,  numerous  proposi- 
^ons  which  could  only  have  a  rational  meaning  as  part  of  a 
^listic  system.  It  had  been  handed  down  from  Aristotle, 
^i  probably  from  earlier  times,  as  an  obvious  truth,  that  the 
•^iwe  of  Geometry  is  deduced  from  definitions.  This,  so 
"^g  88  a  definition  was  considered  to  be  a  proposition  "  an- 
wlding  the  nature  of  the  thing,*'  did  well  enough.  But 
Hobbes  followed,  and  rejected  utterly  the  notion  that  a  defi- 
nition declares  the  nature  of  the  thing,  or  does  anything  but 
'^tethe  meaning  of  a  name;  yet  he  continued  to  affirm  as 
"'^ly  as  any  of  his  predecessors,  that  the  ipxai,  principia, 
or  original  premises  of  mathematics,  and  even  of  all  science, 
^  definitions ;  producing  the  singular  paradox,  that  systems 
of  scientific  truth,  nay,  all  truths  whatever  at  which  we  arrive 
^y  i^easoning,  are  deduced  from  the  arbitrary  conventions  of 
Unkind  concerning  the  signification  of  words. 

To  save  the  credit  of  the  doctrine  that  definitions  are  the 

11—3 
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a  thing  can  be  distinguished  from  any  other  proposition 
relating  to  the  thing.  The  definition,  they  say,  unfolds  the 
nature  of  the  thing:  but  no  definition  can  unfold  its  whole 
nature ;  and  every  proposition  in  which  any  quality  whatever 
is  predicated  of  the  thing,  unfolds  some  part  of  its  nature. 
The  true  state  of  the  case  we  take  to  be  this.  All  definitions 
are  of  names,  and  of  names  only ;  but,  in  some  definitions,  it 
is  clearly  apparent,  that  nothing  is  intended  except  to  explain 
the  meaning  of  the  word ;  while  in  others,  besides  explaining 
the  meaning  of  the  word,  it  is  intended  to  be  implied  that 
there  exists  a  thing,  corresponding  to  the  word.  Whether 
this  be  or  be  not  implied  in  any  given  case,  cannot  be  col- 
lected from  the  mere  form  of  the  expression.  '  A  centaur  is 
an  animal  with  the  upper  parts  of  a  man  and  the  lower  parts 
of  a  honbe,^  and  '  A  triangle  is  a  rectilineal  figure  with  three 
sides,^  are,  in  form,  expressions  precisely  similar ;  although  in 
the  former  it  is  not  implied  that  any  thing ^  conformable  to  the 
term,  really  exists,  while  in  the  lutter  it  is ;  as  may  be  seen  by 
substituting,  in  both  definitions,  the  word  means  for  ia.  In 
the  first  expression,  'A  centaur  means  an  animal,'  &c.,  the 
sense  would  remain  unchanged :  in  the  second,  '  A  triangle 
means,'  &c.,  the  meaning  would  be  altered,  since  it  would  be 
obviously  impossible  to  deduce  any  of  the  truths  of  geometry 
from  a  proposition  expressive  only  of  the  manner  in  which  we 
intend  to  employ  a  particular  sign. 

'*  There  are,  therefore,  expressions,  commonly  passing  for 
definitions,  which  include  in  themselves  more  than  the  mere 
explanation  of  the  meaning  of  a  term.  But  it  is  not  correct 
to  call  an  expression  of  this  sort  a  peculiar  kind  of  definition. 
Its  difference  from  the  other  kind  consists  in  this,  that  it  is 
not  a  definition,  but  a  definition  and  something  more.  The 
definition  above  given  of  a  triangle,  obviously  comprises  not 
one,  but  two  propositions,  perfectly  distinguishable.  The  one 
is,  'There  may  exist  a  figure,  bounded  by  three  straight  lines;' 
the  other,  '  And  this  figure  may  be  termed  a  triangle.'  The 
former  of  these  propositions  is  not  a  definition  at  all:  the 
latter  is  a  mere  nominal  definition,  or  explanation  of  the  use 
and  application  of  a  term.     The  first  is  susceptible  of  truth  or 
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fiilsehood^  and  may  therefore  be  made  the  foaDdation  of  a 
train  of  reasoning.  The  latter  can  neither  be  true  nor  false ; 
the  only  character  it  is  susceptible  of  is  that  of  conformity  or 
disconformity  to  the  ordinary  usage  of  language/' 

There  is  a  real  distinction,  then,  between  definitions  of 
names,  and  what  are  erroneously  called  definitions  of  things  -, 
but  it  is,  that  the  latter,  along  with  the  meaning  of  a  name, 
covertly  asserts  a  matter  of  fact.  This  covert  assertion  is  not 
a  definition,  but  a  postulate.  The  definition  is  a  mere  iden- 
tical proposition,  which  gives  information  only  about  the  use 
of  language,  and  from  which  no  conclusions  affecting  matters 
of  fact  can  possibly  be  drawn.  The  accompanying  postulate, 
on  the  other  hand,  affirms  a  fact,  which  may  lead  to  conse- 
quences of  every  degree  of  importance.  It  affirms  the  actual 
or  possible  existence  of  Things  possessing  the  combination  of 
attributes  set  forth  in  the  definition ;  and  this,  if  true,  may  be 
foundation  sufficient  on  which  to  build  a  whole  fabric  of 
scientific  truth. 

We  have  already  made,  and  shall  often  have  to  repeat,  the 
remark,  that  the  philosophers  who  overthrew  Realism  by  no 
means  got  rid  of  the  consequences  of  Realism,  but  retained 
long  afterwards,  in  their  own  philosophy,  numerous  proposi- 
tions which  could  only  have  a  rational  meaning  as  part  of  a 
Realistic  system.  It  had  been  handed  down  from  Aristotle, 
and  probably  from  earlier  times,  as  an  obvious  truth,  that  the 
science  of  Geometry  is  deduced  from  definitions.  This,  so 
long  as  a  definition  was  considered  to  be  a  proposition  '^  un- 
folding the  nature  of  the  thing,''  did  well  enough.  But 
Hobbes  followed,  and  rejected  utterly  the  notion  that  a  defi- 
nition declares  the  nature  of  the  thing,  or  does  anything  but 
state  the  meaning  of  a  name ;  yet  he  continued  to  affirm  as 
broadly  as  any  of  his  predecessors,  that  the  ipxai,  principia, 
or  original  premises  of  mathematics,  and  even  of  all  science, 
are  definitions ;  producing  the  singular  paradox,  that  systems 
of  scientific  truth,  nay,  all  truths  whatever  at  which  we  arrive 
by  reasoning,  are  deduced  from  the  arbitrary  conventions  of 
mankind  concerning  the  signification  of  words. 

To  save  the  credit  of  the  doctrine  that  definitions  are  the 
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premises  of  scieDtific  knowledge^  the  proviso  is  sometimes 
added,  that  they  are  so  only  under  a  certain  condition^  namely^ 
that  they  be  framed  conformably  to  the  phenomena  of  nature; 
that  is^  that  they  ascribe  such  meanings  to  terms  as  shall  suit 
objects  actually  existing.  But  this  is  only  an  instance  of  the 
attempt  so  often  made,  to  escape  from  the  necessity  of  aban* 
doning  old  language  after  the  ideas  which  it  expresses  have 
been  exchanged  for  contrary  ones.  From  the  meaning  of  a 
name  (we  are  told)  it  is  possible  to  infer  physical  facts,  pro- 
vided  the  name  has  corresponding  to  it  an  existing  thing. 
But  if  this  proviso  be  necessary,  from  which  of  the  two  is 
the  inference  really  drawn  ?  From  the  existence  of  a  thing 
having  the  properties,  or  from  the  existence  of  a  name  meaning 
them? 

Take,  for  instance,  any  of  the  definitions  laid  down  as 
premises  in  Euclid's  Elements ;  the  definition,  let  us  say,  of  a 
circle.  This,  being  analysed,  consists  of  two  propositions; 
the  one  an  assumption  with  respect  to  a  matter  of  fact,  the 
other  a  genuine  definition.  '^  A  figure  may  exist,  having  all 
the  points  in  the  line  which  bounds  it  equally  distant  from  a 
single  point  within  it :"  "  Any  figure  possessing  this  property 
is  called  a  circle.''  Let  us  look  at  one  of  the  demonstrations 
which  are  said  to  depend  on  this  definition,  and  observe  to 
which  of  the  two  propositions  contained  in  it  the  demonstra- 
tion really  appeals.  *'  About  the  centre  A,  describe  the  circle 
B  C  D."  Here  is  an  assumption  that  a  figure,  such  as  the 
definition  expresses,  may  be  described ;  which  is  no  other  than 
the  postulate,  or  covert  assumption,  involved  in  the  so-called 
definition.  But  whether  that  figure  be  called  a  circle  or  not 
is  quite  immaterial.  The  purpose  would  be  as  well  answered, 
in  all  respects  except  brevity,  were  we  to  say,  "  Through  the 
point  B,  draw  a  line  returning  into  itself,  of  which  every  point 
shall  be  at  an  equal  distance  from  the  point  A."  By  this  the 
definition  of  a  circle  would  be  got  rid  of,  and  rendered  need- 
less; but  not  the  postulate  implied  in  it;  without  that  the 
demonstration  could  not  stand.  The  circle  being  now  described, 
let  us  proceed  to  the  consequence.  *'  Since  B  C  D  is  a  circle, 
the  radius  B  A  is  equal  to  the  radius  C  A."     B  A  is  equal  to 
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C  A;  not  because  BCD  is  a  circle^  bat  because  B  C  D  is  a 
figure  with  the  radii  equal.  Our  warrant  for  assuming  that 
such  a  figure  about  the  centre  A^  with  the  radius  B  A^  may  be 
made  to  exists  is  the  postulate.  Whether  the  admissibility  of 
these  postulates  rests  on  intuition^  or  on  proof^  may  be  a 
matter  of  dispute ;  but  in  either  case  they  are' the  premises  on 
which  the  theorems  depend ;  and  while  these  are  retained  it 
would  make  no  difference  in  the  certainty  of  geometrical 
truths^  though  every  definition  in  Euclid^  and  every  technical 
term  therein  defined,  were  laid  aside. 

It  is,  perhaps,  superfluous  to  dwell  at  so  much  length  on 
what  is  so  nearly  self-evident ;  but  when  a  distinction,  obvious 
as  it  may  appear,  has  been  confounded,  and  by  powerful  intel- 
lects, it  is  better  to  say  too  much  than  too  little  for  the  pur- 
pose of  rendering  such  mistakes  impossible  in  future.  I  will, 
therefore,  detain  the  reader  while  I  point  out  one  of  the  absurd 
consequences  flowing  from  the  supposition  that  definitions,  as 
such,  are  the  premises  in  any  of  our  reasonings,  except  such 
as  relate  to  words  only.  If  this  supposition  were  true,  we 
might  argue  correctly  from  true  premises,  and  arrive  at  a  false 
conclusion.  We  should  only  have  to  assume  as  a  premise  the 
definition  of  a  nonentity;  or  rather  of  a  name  which  has 
no  entity  corresponding  to  it.  Let  this,  for  instance,  be  out* 
definition : 

A  dragon  is  a  serpent  breathing  flame. 

This  proposition,  considered  only  as  a  definition,  is  indis- 
putably correct.  A  dragon  is  a  serpent  breathing  flame :  the 
word  means  that.  The  tacit  assumption,  indeed,  (if  there  were 
any  such  understood  assertion)  of  the  existence  of  an  object 
with  properties  corresponding  to  the^definition,  would,  in  the 
present  instance,  be  false.  Out  of  this  definition  we  may  carve 
the  premises  of  the  following  syllogism  : 

A  dragon  is  a  thing  which  breathes  flame  : 
A  dragon  is  a  serpent : 
From  which  the  conclusion  is. 

Therefore  some  serpent  or  serpents  breathe  flame  :— 
an  unexceptionable  syllogism  in  the  first  mode  of  the  third 
figure,  in  which  both  premises  are  true  and  yet  the  conclusion 
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false ;  which  every  logician  knows  to  be  an  absurdity.  The 
conclusion  being  false  and  the  syllogism  correct^  the  premises 
cannot  be  true.  But  the  premises^  considered  as  parts  of  a 
definition,  are  true.  Therefore,  the  premises  considered  as 
parts  of  a  definition  cannot  be  the  real  ones.  The  real  pre- 
mises must  be — 

A  dragon  is  a  really  existing  thing  which  breathes  flame  : 

A  dragon  is  a  really  existing  serpent : 
which  implied  premises  being  false,  the  falsity  of  the  conclu- 
sion presents  no  absurdity. 

If  we  would  determine  what  conclusion  follows  from  the 
same  ostensible  premises  when  the  tacit  assumption  of  real 
existence  is  left  out,  let  us,  according  to  the  recommendation 
in  a  previous  page,  substitute  tn^ans  for  is.     We  then  have — 

Dragon  is  a  word  meaning  a  thing  which  breathes  flame : 

Dragon  is  a  word  meaning  a  serpent : 
From  which  the  conclusion  is, 

Some  word  or  words  which  mean  a  serpent,  also  mean  a 
thing  which  breathes  flame : 
where  the  conclusion  (as  well  as  the  premises)  is  true,  and 
is  the  only  kind  of  conclusion  which  can  ever  follow  from  a 
definition,  namely,  a  proposition  relating  to  the  meaning  of 
words. 

There  is  still  another  shape  into  which  we  may  transform 
this  syllogism.  We  may  suppose  the  middle  term  to  be  the 
designation  neither  of  a  thing  nor  of  a  name,  but  of  an  idea. 
We  then  have — 

The  idea  o/vl  dragon  is  an  idea  0/2^  thing  which  breathes 
flame : 

The  idea  o/vl  dragon  is  an  idea  ofs.  serpent : 

Therefore,  there  is  an  idea  of  a  serpent,  which  is  an  idea  of 
a  thing  breathing  flame. 

Here  the  conclusion  is  true,  and  also  the  premises ;  but  the 
premises  are  not  definitions.  They  are  propositions  afiirming 
that  an  idea  existing  in  the  mind,  includes  certain  ideal  ele- 
ments. The  truth  of  the  conclusion  follows  from  the  existence 
of  the  psychological  phenomenon  called  the  idea  of  a  dragon ; 


DEFINITION.  167 

and  therefore  still  from  the  tacit  assumption  of  a  matter  of 
fact.* 

When,  as  in  this  last  syllogism^  the  conclusion  is  a  propo- 
sition respecting  an  idea^  the  assumption  on  which  it  depends 
may  be  merely  that  of  the  esdstence  of  an  idea.  But  when 
the  conclusion  is  a  proposition  concerning  a  Thing,  the  postu- 
late involved  in  the  definition  which  stands  as  the  apparent 
premise^  is  the  existence  of  a  Thing  conformable  to  the  defini- 
tion^ and  not  merely  of  an  idea  conformable  to  it.  This  as- 
sumption of  luteal  existence  we  always  convey  the  impression 
that  we  intend  to  make,  when  we  profess  to  define  any  name 
which  is  already  known  to  be  a  name  of  really  existing  objects. 
On  this  account  it  is,  that  the  assumption  was  not  necessarily 


*  In  the  only  attempt  which,  so  far  m  I  know,  has  been  made  to  refate 
the  preceding  ai^umentation,  it  is  maintained  that  in  the  first  fonn  of  the 
■yllogism, 

A  dragon  is  a  thing  which  breathes  flame, 

A  dragon  is  a  serpent, 

Therefore  some  serpent  or  serpents  breathe  flame, 
"  there  is  jast  as  much  truth  in  the  conclusion  as  there  is  in  the  premises,  or 
rather,  no  more  in  the  latter  than  in  the  former.     If  the  general  name  serpent 
includes  both  real  and  imaginary  serpents,  there  is  no  falsity  in  the  conclusion  ; 
if  not,  there  ia  falsity  in  the  minor  premise." 

Let  us,  then,  try  to  set  out  the  syllogism  on  the  hypothesis  that  the  name 
serpent  includes  imaginary  serpents.  We  shall  find  that  it  is  now  necessary  to 
alter  the  predicates  ;  for  it  cannot  be  asserted  that  an  imaginary  creature 
breathes  flame :  in  predicating  of  it  such  a  fact,  we  assert  by  the  most  positive 
implication  that  it  is  real  and  not  imaginary.  The  conclusion  must  run  thus, 
"  Some  serpent  or  serpents  either  do  or  are  imagined  to  breathe  flame."  And 
to  prove  this  conclusion  by  the  instance  of  dragons,  the  premises  must  be,  A 
dragon  is  imtiffined  as  breathing  flame,  A  dragon  is  a  (real  or  imaginary)  ser- 
pent: from  which  it  undoubtedly  follows,  that  there  are  serpents  which  are 
imagined  to  breathe  flame  ;  but  the  major  premise  is  not  a  definition,  nor  part 
of  a  definition  ;  which  is  all  that  I  am  concerned  to  prove. 

Let  us  now  examine  the  other  assertion — that  if  the  word  serpent  stands  for 
none  but  real  serpents,  the  minor  premise  (a  dragon  is  a  serpent)  is  false.  This 
is  exactly  what  I  have  myself  said  of  ^he  premise,  considered  as  a  statement  of 
fact :  but  it  is  not  false  as  part  of  the  definition  of  a  dragon ;  and  since  the 
premises,  or  one  of  them,  must  be  false,  (the  conclusion  being  so,)  the  real 
premise  cannot  be  the  definition,  which  is  true,  but  the  statement  of  fact^ 
which  is  false. 


168  NAMES    AND    PROPOSITIONS. 

implied  in  the  definition  of  a  dra^n,  while  there  was  no  douht 
of  its  heing  included  in  the  definition  of  a  circle. 

§  6,  One  of  the  circamstances  which  have  contributed  to 
keep  up  the  notion^  that  demonstrative  truths  follow  from 
definitions  rather  than  from  the  postulates  implied  in  those 
definitions^  is^  that  the  postulates,  even  in  those  sciences 
which  are  considered  to  surpass  all  others  in  demonstrative 
certainty,  are  not  always  exactly  true.  It  is  not  true  that  a 
circle  exists,  or  can  be  described,  which  has  all  it^  radii  eotactlif 
equal.  Such  accuracy  is  ideal  only ;  it  is  not  found  in  nature, 
still  less  can  it  be  realized  by  art.  People  had  a  difficulty, 
therefore,  in  conceiving  that  the  most  certain  of  all  con- 
clusions could  rest  on  premises  which,  instead  of  being  cer- 
tainly tine,  are  certainly  not  true  to  the  full  extent  asserted. 
This  apparent  paradox  will  be  examined  when  we  come  to 
treat  of  Demonstration ;  where  we  shall  be  able  to  show  that 
MS  much  of  the  postulate  is  true,  as  is  required  to  support  as 
much  as  is  true  of  the  conclusion.  Philosophers,  however,  to 
whom  this  view  had  not  occurred,  or  whom  it  did  not  satisfy, 
have  thought  it  indispensable  that  there  should  be  found  in 
definitions  something  more  certain,  or  at  least  more  accu- 
rately true,  than  the  implied  postulate  of  the  real  existence  of 
a  corresponding  object.  And  this  something  they  flattered 
themselves  they  had  found,  when  they  laid  it  down  that  a> 
definition  is  a  statement  and  analysis  not  of  the  mere  mean- 
ing of  a  word,  nor  yet  of  the  nature  of  a  thing,  but  of  an  idea. 
Thus,  the  proposition,  'A  circle  is  a  plane  figure  bounded 
by  a  line  all  the  points  of  whi<ih  are  at  an  equal  distance  from 
a  given  point  within  it,^  was  considered  by  them,  not  as  an 
asseition  that  any  real  circle  has  that  property,  (which  would 
not  be  exactly  true,)  but  that  we  conceive  a  circle  as  having  it ; 
that  our  abstract  idea  of  a  circle  is  an  idea  of  a  figure  with  its 
radii  exactly  equal. 

Conformably  to  this  it  is  said,  that  the  subject  matter  of 
mathematics,  and  of  every  other  demonstrative  science,  is  not 
things  as  they  really  exist,  but  abstractions  of  the  mind.  A 
geometrical  line  is  a  line  without  breadth ;  but  no  such  line 
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exists  in  nature ;  it  is  a  notion  made  up  by  the  mind^  out  of 
the  materials  in  nature.  The  definition  (it  is  said)  is  a  defini- 
tion of  this  mental  line,  not  of  any  actual  line  :  and  it  is  only 
of  the  mental  line^  not  of  any  line  existing  in  nature^  that  the 
theorems  of  geometry  are  accurately  true. 

Allowing  this  doctrine  respecting  the  nature  of  demon- 
strative truth  to  be  correct,  (which,  in  a  subsequent  place,  I 
shall  endeavour  to  prove  that  it  is  not ;)  even  on  that  sup- 
position, the  conclusions  which  seem  to  follow  from  a  defini- 
tion, do  not  follow  from  the  definition  as  such,  but  from  an 
implied  postulate.  Even  if  it  be  true  that  there  is  no  object 
in  nature  answering  to  the  definition  of  a  line,  and  that  the 
geometrical  properties  of  lines  are  not  true  of  any  lines  in 
nature,  but  only  of  the  idea  of  a  line ;  the  definition,  at  all 
events,  postulates  the  real  existence  of  such  an  idea:  it 
assumes  that  the  mind  can  frame,  or  rather  has  framed,  the 
notion  of  length  without  breadth,  and  without  any  other 
sensible  property  whatever.  To  me,  indeed,  it  appears 
that  the  mind  cannot  form  any  such  notion;  it  cannot 
conceive  length  without  breadth;  it  can  only,  in  con- 
templating objects,  attend  to  their  length,  exclusively  of 
their  other  sensible  qualities,  and  so  determine  what  pro- 
perties may  be  predicated  of  them  in  virtue  of  their  length 
alone.  If  this  be  true,  the  postulate  involved  in  the  geome- 
trical definition  of  a  line,  is  the  real  existence,  not  of  length 
without  breadth,  but  merely  of  length,  that  is,  of  long  objects. 
This  is  quite  enough  to  support  all  the  truths  of  geometry, 
since  every  property  of  a  geometrical  line  is  really  a  property 
of  all  physical  objects  possessing  length.  But  even  what  I 
hold  to  be  the  false  doctrine  on  the  subject,  leaves  the  con- 
clusion that  our  reasonings  are  grounded  on  the  matters  of 
fact  postulated  in  definitions,  and  not  on  the  definitions 
themselves,  entirely  unaffected;  and  accordingly  this  con- 
clusion is  one  which  I  have  in  common  with  Dr.  Whewell, 
in  his  Philosojihy  of  the  Inductive  Sciences :  though,  on  the 
nature  of  demonstrative  truth,  Dr.  Whewell's  opinions  are 
greatly  at  variance  with  mine.  And  here,  as  in  many  other 
instances,  I  gladly  acknowledge  that  his  writings  are  emi- 
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nently  serviceable  in  clearing  from  confusion  the  initial  steps 
in  the  analysis  of  the  mental  processes^  even  where  his  views 
respecting  i\ie  ultimate  analysis  are  such  as  (though  with 
unfeigned  respect)  I  cannot  but  regard  as  fundamentally 
erroneous. 

§  7.  Although,  according  to  the  opinion  here  presented, 
Definitions  are  properly  of  names  only,  and  not  of  things,  it 
does  not  follow  from  this  that  definitions  are  arbitrary.  How 
to  define  a  name,  may  not  only  be  an  inquiry  of  considerable 
difficulty  and  intricacy,  but  may  involve  considerations  going 
deep  into  the  nature  of  the  things  which  are  denoted  by  the 
name.  Such,  for  instance,  are  the  inquiries  which  form  the 
subjects  of  the  most  important  of  Plato's  Dialogues;  as, 
"  What  is  rhetoric  ?"  the  topic  of  the  Gorgias,  or  "  What  is 
justice?''  that  of  the  Republic.  Su6h,  also,  is  the  question 
scornfully  asked  by  Pilate,  "  What  is  truth  ?''  and  the  fun- 
damental question  with  speculative  moralists  in  all  ages, 
"  What  is  virtue  ?" 

It  would  be  a  mistake  to  represent  these  difficult  and 
noble  inquiries  as  having  nothing  in  view  beyond  ascertaining 
the  conventional  meaning  of  a  name.  They  are  inquiries  not 
so  much  to  determine  what  is,  as  what  should  be,  the  meaning 
of  a  name ;  which,  like  other  practical  questions  of  terminology, 
requires  for  its  solution  that  we  should  enter,  and  sometimes 
enter  very  deeply,  into  the  properties  not  merely  of  names  but 
of  the  things  named. 

Although  the  meaning  of  every  concrete  general  name 
resides  in  the  attributes  which  it  connotes,  the  objects  were 
named  before  the  attributes ;  as  appears  from  the  fact  that  in 
all  languages,  abstract  names  are  mostly  compounds  or  other 
derivatives  of  the  concrete  names  which  correspond  to  them. 
Connotative  names,  therefore,  were,  after  proper  names,  the 
first  which  were  used :  and  in  the  simpler  cases,  no  doubt,  a 
distinct  connotation  was  present  to  the  minds  of  those  who 
first  used  the  name,  and  was  distinctly  intended  by  them  to 
be  conveyed  by  it.  The  first  person  who  used  the  word  wAiU, 
as  applied  to  snow  or  to  any  other  object,  knew,  no  doubt. 
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very  well  what  quality  he  intended  to  predicate,  and  had  a 
perfectly  distinct  conception  in  his  mind  of  the  attribute  sig- 
nified by  the  name. 

But  where  the  resemblances  and  differences  on  which 
our  classifications  are  founded  are  not  of  this  palpable  and 
easily  determinable  kind;  especially  where  they  consist  not 
in  any  one  quality  but  in  a  number  of  qualities,  the  effects 
of  which  being  blended  together  are  not  very  easily  discri- 
minated, and  referred  each  to  its  true  source;  it  often 
happens  that  names  are  applied  to  nameable  objects,  with 
no  distinct  connotation  present  to  the  minds  of  those  who 
apply  them.  They  are  only  infiuenced  by  a  general  resem- 
blance between  the  new  object  and  all  or  some  of  the  old 
familiar  objects  which  they  have  been  accustomed  to  call  by 
that  name.  This,  as  we  have  seen,  is  the  law  which  even 
the  mind  of  the  philosopher  must  follow,  in  giving  names  to 
the  simple  elementary  feelings  of  our  nature  :  but,  where  the 
things  to  be  named  are  complex  wholes,  a  philosopher  is  not 
content  with  noticing  a  general  resemblance;  he  examines 
what  the  resemblance  consists  in :  and  he  only  gives  the 
same  name  to  things  which  resemble  one  another  in  the 
same  definite  particulars.  The  philosopher,  therefore,  habit- 
ually employs  his  general  names  with  a  definite  connotation. 
But  lang^uage  was  not  made,  and  can  only  in  some  small 
degree  be  mended,  by  philosophers.  In  the  minds  of  the 
real  arbiters  of  language,  general  names,  especially  where 
the  classes  they  denote  cannot  be  brought  before  the  tri- 
bunal of  the  outward  senses  to  be  identified  and  discrimi- 
nated, connote  little  more  than  a  vague  gross  resemblance 
to  the  things  which  they  were  earliest,  or  have  been  most, 
accustomed  to  call  by  those  names.  When,  for  instance, 
ordinary  persons  predicate  the  words  just  or  unjust  of  any 
action,  noble  or  mean  of  any  sentiment,  expression,  or 
demeanour,  statesman  or  charlatan  of  any  personage  figuring 
in  politics,  do  they  mean  to  affirm  of  those  various  subjects 
any  determinate  attributes,  of  whatever  kind  ?  No :  they 
merely  recognise,  as  they  think,  some  likeness,  more  or  less 
vague  and  loose,  between  these  and  some  other  things  which 
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they  have  been  accustomed  to  denominate  or  to  hear  deno- 
minated by  those  appellations. 

Language,  as  Sir  James  Mackintosh  used  to  say  of  govern- 
ments, '^  is  not  made,  but  grows/'  A  name  is  not  imposed  at 
once  and  by  previous  purpose  upon  a  clas^  of  objects,  but  is 
first  applied  to  one  thing,  and  then  extended  by  a  series  of 
transitions  to  another  and  another.  By  this  process  (as  has 
been  remarked  by  several  writers,  and  illustrated  with  great 
force  and  clearness  by  Dugald  Stewart  in  his  Philosophical 
Essays,)  a  name  not  unfrequently  passes  by  successive  links  of 
resemblance  from  one  object  to  another,  until  it  becomes  ap- 
plied to  things  having  nothing  in  common  with  the  first  things 
to  which  the  name  was  given ;  which,  however,  do  not,  for 
that  reason,  drop  the  name ;  so  that  it  at  last  denotes  a  con- 
fused huddle  of  objects,  having  nothing  whatever  in  common ; 
and  connotes  nothing,  not  even  a  vague  and  general  resem- 
blance. When  a  name  has  fallen  into  this  state,  in  which  by 
predicating  it  of  any  object  we  assert  literally  nothing  about 
the  object,  it  has  become  unfit  for  the  purposes  either  of 
thought  or  of  the  communication  of  thought ;  and  can  only 
be  made  serviceable  by  stripping  it  of  some  part  of  its  multi- 
farious denotation,  and  confining  it  to  objects  possessed  of 
some  attributes  in  common,  which  it  may  be  made  to  connote. 
Such  are  the  inconveniences  of  a  language  which  ''  is  not  made, 
but  grows.''  Like  the  governments  which  are  in  a  similar 
case,  it  may  be  compared  to  a  road  which  is  not  made  but  has 
made  itself:  it  requires  continual  mending  in  order  to  be 
passable. 

From  this  it  is  already  evident,  why  the  question  respect- 
,  ing  the  definition  of  an  abstract  name  is  often  one  of  so  much 
difficulty.  The  question.  What  is  justice  ?  is,  in  other  words, 
What  is  the  attribute  which  mankind  mean  to  predicate  when 
they  call  an  action  just  ?  To  which  the  first  answer  is,  that 
having  come  to  no  precise  agreement  on  the  point,  they  do 
not  mean  to  predicate  distinctly  any  attribute  at  all.  Never- 
theless, all  believe  that  there  is  some  common  attribute  be- 
longing to  all  the  actions  which  they  are  in  the  habit  of  calling 
just.     The  question  then  must  be^  whether  there  is  any  such 
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common  attribute  ?  and^  in  the  first  plaee^  whether  mankind 
agree  sufficiently  with  one  another  as  to  the  particular  actions 
which  they  do  or  do  not  call  just^  to  render  the  inquiry^  what 
quality  those  actions  have  in  common,  a  possible  one :  if  so, 
whether  the  actions  really  have  any  quality  in  common  ;  and 
if  they  have,  what  it  is.  Of  these  three,  the  first  alone  is  an 
inquiry  into  usage  and  convention  ;  the  other  two  are  inquiries 
into  matters  of  fact.  And  if  the  second  question  (whether  the 
actions  form  a  class  at  all)  has  been  answered  negatively,  there 
remains  a  fourth,  often  more  arduous  than  all  the  rest,  namely, 
how  best  to  form  a  class  artificially,  which  the  name  may 
denote. 

And  here  it  is  fitting  to  remark,  that  the  study  of  the 
spontaneous  growth  of  languages  is  of  the  utmost  importance 
to  those  who  would  logically  remodel  them.  The  classifica- 
tions rudely  made  by  established  language,  when  retouched,  as 
they  almost  all  require  to  be,  by  the  hands  of  the  logician,  are 
often  in  themselves  excellently  suited  to  his  purposes.  As 
compared  with  the  classifications  of  a  philosopher,  they  are 
like  the  customary  law  of  a  country,  which  has  grown  up  as 
it  were  spontaneously,  compared  with  laws  methodized  and 
digested  into  a  code :  the  former  are  a  far  less  perfect  instru- 
ment than  the  latter ;  but  being  the  result  of  a  long,  though 
unscientific,  course  of  experience,  they  contain  a  mass  of  mate* 
rials  which  may  be  made  very  usefully  available  in  the  forma- 
tion of  the  systematic  body  of  written  law.  In  like  manner, 
the  established  grouping  of  objects  under  a  common  name, 
though  it  may  be  founded  only  on  a  gross  and  general  resem- 
blance, is  evidence,  in  the  first  place,  that  the  resemblance  is 
obvious,  and  therefore  considerable;  and,  in  the  next  place, 
that  it  is  a  resemblance  which  has  struck  great  numbers  of 
persons  during  a  series  of  years  and  ages.  Even  when  a  namc^ 
by  successive  extensions,  has  come  to  be  applied  to  things 
among  which  there  does  not  exist  this  gross  resemblance  com- 
mon to  them  all,  still  at  every  step  in  its  progress  we  shall 
find  such  a  resemblance.  And  these  transitions  of  the  mean- 
ing of  words  are  often  an  index  to  real  connexions  between 
the  things  denoted  by  them,  which  might  otherwise  escape 
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the  notice  of  thinkers ;  of  those  at  least  who^  from  nsing  a 
different  language,  or  from  any  difference  in  their  habitual 
associations,  have  fixed  their  attention  in  preference  on  some 
other  aspect  of  the  things.  The  history  of  philosophy  abounds 
in  examples  of  such  oversights,  committed  for  want  of  per- 
ceiving the  hidden  link  that  connected  together  the  seemingly 
disparate  meanings  of  some  ambiguous  word.* 

Whenever  the  inquiry  into  the  definition  of  the  name  of 
any  real  object  consists  of  anything  else  than  a  mere  comparison 
of  authorities,  we  tacitly  assume  that  a  meaning  must  be  found 
for  the  name,  compatible  with  its  continuing  to  denote,  if  pos- 
sible all,  but  at  any  rate  the  g^reater  or  the  more  important 
part,  of  the  things  of  which  it  is  commonly  predicated.  The 
inquiry,  therefore,  into  the  definition,  is  an  inquiry  into  the 
resemblances  and  differences  among  those  things :  whether 
there  be  any  resemblance  running  through  them  all ;  if  not, 
through  what  portion  of  them  such  a  general  resemblance  can 
be  traced :  and  finally,  what  are  the  common  attributes,  the 
possession  of  which  gives  to  them  all,  or  to  that  portion  of 
them,  the  character  of  resemblance  which  has  led  to  their  being 
classed  together.  When  these  common  attributes  have  been 
ascertained  and  specified,  the  name  which  belongs  in  common 
to  the  resembling  objects  acquires  a  distinct  instead  of  a  vag^e 
connotation;  and  by  possessing  this  distinct  connotation,  be- 
comes susceptible  of  definition. 

In  giving  a  distinct  connotation  to  the  general  name,  the 

*  "  Few  people*'  (I  have  said  in  another  place)  "  have  reflected  how  great 
a  knowledge  of  Things  is  required  to  enable  a  man  to  affirm  that  any  given 
aignment  turns  wholly  upon  words.  There  is,  perhaps,  not  one  of  the  leading 
terms  of  philosophy  which  is  not  used  in  almost  innumerable  shades  of  meaning, 
to  elpress  ideas  more  or  less  widely  different  from  one  another.  Between  two 
of  these  ideas  a  sagacious  and  penetrating  mind  will  discern,  as  it  were  intui- 
tively, an  unobvious  link  of  connexion,  upon  which,  though  perhaps  unable  to 
give  a  logical  account  of  it,  he  will  found  a  perfectly  valid  argument,  which  his 
critioy  not  having  so  keen  an  insight  into  the  Things,  will  mistake  for  a  fiiUacy 
turning  on  the  double  meaning  of  a  term.  And  the  greater  the  genius  of  him 
who  thus  safely  leaps  over  the  chasm,  the  greater  will  probably  be  the  crowing 
and  vain-glory  of  the  mere  logician,  who,  hobbling  after  him,  evinces  his  own 
superior  wisdom  by  pausing  on  its  brink,  and  giving  up  as  desperate  his  proper 
business  of  bridging  it  over." 
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philosopher  will  endeavour  to  fix  upon  such  attributes  as^ 
while  they  are  common  to  all  the  things  usually  denoted  by 
the  name^  are  also  of  greatest  importance  in  themselves ;  either 
directly^  or  from  the  number,  the  conspicuousness^  or  the 
interesting  character^  of  the  consequences  to  which  they  lead. 
He  will  select^  as  far  as  possible,  such  differentia  as  lead  to  the 
greatest  number  of  interesting  jore^jDria.  For  these,  rather  than 
the  more  obscure  and  recondite  qualities  on  which  they  often 
depend,  give  that  general  character  and  aspect  to  a  set  of 
objects,  which  determine  the  groups  into  which  they  naturally 
fall.  But  to  penetrate  to  the  more  hidden  agreement  on  which 
these  obvious  and  superficial  agreements  depend,  is  oilen  one 
of  the  most  difficult  of  scientific  problems.  As  it  is  among  the 
most  difficult,  so  it  seldom  fails  to  be  among  the  most  im- 
portant. And  since  upon  the  result  of  this  inquiry  respecting 
the  causes  of  the  properties  of  a  class  of  things,  there  inci- 
dentally depends  the  question  what  shall  be  the  meaning  of  a 
word ;  some  of  the  most  profound  and  most  valuable  investi- 
gations which  philosophy  presents  to  us,  have  been  introduced 
by,  and  have  offered  themselves  under  the  guise  of,  inquiries 
into  the  definition  of  a  name. 
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CHAPTER  I. 


OF   INFERENCE^   OR   REASONING^   IN    GENERAL. 

§  1.  In  the  preceding  Book^  we  have  been  occupied  not 
with  the  nature  of  Proofs  but  with  the  nature  of  Assertion : 
the  import  conveyed  hy  a  Proposition^  whether  that  Proposi^ 
tion  be  true  or  false ;  not  the  means  by  which  to  discriminate 
true  fix>m  false  Propositions.  The  proper  subject^  however,  of 
Logic  is  Proof.  Before  we  could  understand  what  Proof  is,  it 
was  necessary  to  understand  what  that  is  to  which  proof  is 
applicable ;  what  that  is  which  can  be  a  subject  of  belief  or 
disbelief,  of  affirmation  or  denial ;  what,  in  short,  the  different 
kinds  of  Propositions  assert. 

This  preliminary  inquiry  we  have  prosecuted  to  a  definite 
result.  Assertion,  in  the  first  place,  relates  either  to  the 
meaning  of  words,  or  to  some  property  of  the  things  which 
words  signify.  Assertions  respecting  the  meaning  of  words, 
among  which  definitions  are  the  most  important,  hold  a  place, 
and  an  indispensable  one,  in  philosophy;  but  as  the  meaning 
of  words  is  essentially  arbitrary,  this  class  of  assertions  are 
not  susceptible  of  truth  or  falsity,  nor  therefore  of  proof  or 
disproof.  Assertions  respecting  Things,  or  what  may  be  called 
Beal  Propositions  in  contradistinction  to  verbal  ones,  are  of 
various  sorts.  We  have  analjnsed  the  import  of  each  sort,  and 
have  ascertained  the  nature  of  the  things  they  relate  to,  and 
the  nature  of  what  they  severally  assert  respecting  those 
things.  We  found  that  whatever  be  the  form  of  the  propo- 
sition, and  whatever  its  nominal  subject  or  predicate,  the  real 
subject  of  every  proposition  is  some  one  or  more  facta  or  phe- 
nomena of  consciousness,  or  some  one  or  more  of  the  hidden 
causes  or  powers  to  which  we  ascribe  those  facts ;  and  that 
what  is  predicated  or  asserted,  either  in  the  affirmative  or 
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negative,  of  those  phenomena  or  those  powers,  is  always 
either  Existence,  Order  in  Place,  Order  in  Time,  Causation, 
or  Resemblance.  This,  then,  is  the  theory  of  the  Import  of 
Propositions,  reduced  to  its  ultimate  elements :  but  there  is 
another  and  a  less  abstruse  expression  for  it,  which  though 
stopping  short  in  an  earlier  stage  of  the  analysis,  is  suffi- 
ciently scientific  for  many  of  the  purposes  for  which  such  a 
general  expression  is  required.  This  expression  recognises 
the  commonly  received  distinction  between  Subject  and  Attri- 
bute, and  gives  the  following  as  the  analysis  of  the  meaning 
of  propositions : — ^Every  Proposition  asserts,  that  some  given 
subject  does  or  does  not  possess  some  attribute ;  or  that  some 
attribute  is  or  is  not  (either  in  all  or  in  some  portion  of  the 
subjects  in  which  it  is  met  with)  coigoined  with  some  other 
attribute. 

We  shall  now  for  the  present  take  our  leave  of  this  portion 
of  our  inquiry,  and  proceed  to  the  peculiar  problem  of  the 
Science  of  Logic,  namely,  how  the  assertions,  of  which  we 
have  analysed  the  import,  are  proved,  or  disproved ;  such  of 
them,  at  least,  as,  not  being  amenable  to  direct  consoiousness 
or  intuition,  are  appropriate  subjects  of  proof. 

We  say  of  a  fact  or  statement,  that  it  is  proved,  when  we 
believe  its  truth  by  reason  of  some  other  fact  or  statement 
from  which  it  is  said  to  follow.  Most  of  the  propositions, 
whether  affirmative  or  negative,  universal,  partioulor,  or 
singular,  which  we  believe,  are  not  believed  on  their  own 
evidence,  but  on  the  ground  of  something  previously  aasented 
to,  and  from  which  they  are  said  to  be  inferred.  To  in&r  a 
proposition  from  a  previous  proposition  or  propositions ;  to 
give  credence  to  it,  or  claim  credence  for  it,  as  a  oondngion 
from  something  else ;  is  to  reason,  in  the  most  extensive  sense 
of  the  term.  There  is  a  narrower  sense,  in  which  the  name 
reasoning  is  confined  to  the  form  of  inference  whioh  is  termed 
ratiocination,  and  of  which  the  syllogism  is  the  general  type. 
The  reasons  for  not  conforming  to  this  restricted  use  of  the 
term  were  stated  in  an  early  stage  of  our  inquiry,  and  addi- 
tional motives  will  be  suggested  by  the  considerations  on 
which  we  are  now  about  to  enter. 
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§  2.  In  proceeding  to  take  into  consideration  the  cases 
in  which  inferences  can  legitimately  be  drawn^  we  shall  first 
mention  some  cases  in  which  the  inference  is  apparent^  not 
real;  and  which  require  notice  chiefly  that  they  may  not  be 
confounded  with  cases  of  inference  properly  so  called.  This 
occurs  when  the  proposition  ostensibly  inferred  from  another^ 
appears  on  analysis  to  be  merely  a  repetition  of  the  same^  or 
part  of  the  same^  assertion^  which  was  contained  in  the  first. 
All  the  cases  mentioned  in  books  of  Logic  as  examples  of 
squipoUency  or  equivalence  of  propositions^  are  of  this  nature. 
Thus,  if  we  were  to  argue^  No  man  is  incapable  of  neason, 
for  every  man  is  rational;  or^  All  men  are  mortal^  for  no 
man  is  exempt  from  death ;  it  would  be  plain  that  we  were 
not  proving  the  proposition,  but  only  appealing  to  another 
mode  of  wording  it,  which  may  or  may  not  be  more  readily 
comprehensible  by  the  hearer,  or  better  adapted  to  suggest 
the  real  proof,  but  which  contains  in  itself  no  shadow  of 
proof. 

Another  case  is  where,  from  an  universal  proposition,  we 
affect  to  infer  another  which  differs  from  it  only  in  being  par* 
ticular :  as.  All  A  is  B,  therefore  Some  A  is  B  :  No  A  is  B, 
therefore  Some  A  is  not  B.  This,  too,  is  not  to  conclude  one 
proposition  from  another,  but  to  repeat  a  second  time  some- 
thing which  had  been  asserted  at  first ;  with  the  difference, 
that  we  do  not  here  repeat  the  whole  of  the  previous  assertion, 
but  only  an  indefinite  part  of  it. 

A  third  case  is  where,  the  antecedent  having  affirmed  a 
predieote  of  a  given  subject,  the  consequent  affirms  of  the 
same  solgect  something  already  connoted  by  the  former  pre- 
dicate :  as,  Socrates  is  a  man,  therefore  Socrates  is  a  living 
creature;  where  all  that  is  connoted  by  living  creature  was 
affinned  of  Socrates  when  he  was  asserted  to  be  a  man. 
If  the  propositions  are  negative,  we  must  invert  their  order, 
thus :  Socrates  is  not  a  living  creature,  therefore  he  is  not  a 
man ;  for  if  we  deny  the  less,  the  greater,  which  includes  it, 
is  already  denied  by  implication.  These,  therefore,  are  not 
really  cases  of  inference;  and  yet  the  trivial  examples  by 
which,  in  manuals  of  Logic,  the  rules  of  the  syllogism  are 
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illostrated,  are  often  of  this  ill-chosen  kind ;  formal  demon- 
strations of  conclusions  to  which  whoever  understands  the 
terms  used  in  the  statement  of  the  data^  has  already^  and 
consciously,  assented. 

The  most  complex  case  of  this  sort  of  apparent  inference 
is  what  is  called  the  Conversion  of  Propositions;  which 
consists  in  turning  the  predicate  into  a  subject,  and  the 
subject  into  a  predicate,  and  framing  out  of  the  same  terms 
thus  reversed,  another  proposition,  which  must  be  true  if  the 
former  is  true.  Thus,  from  the  particular  affirmative  proposi- 
tion, Some  A  is  B,  we  may  infer  that  Some  B  is  A.  From 
the  universal  negative.  No  A  is  B,  we  may  conclude  that 
No  B  is  A.  From  the  universal  affirmative  proposition. 
All  A  is  B,  it  cannot  be  inferred  that  All  B  is  A ;  though 
all  water  is  liquid,  it  is  not  implied  that  all  liquid  is  water ; 
but  it  is  implied  that  some  liquid  is  so ;  and  hence  the  pro- 
position. All  A  is  B,  is  legitimately  convertible  into  Some 
B  is  A.  This  process,  which  converts  an  universal  propo* 
sition  into  a  particular,  is  termed  conversion  per  aceidens. 
From  the  proposition,  Some  A  is  not  B,  we  cannot  even  infer 
that  some  B  is  not  A;  though  some  men  are  not  Euglishmen, 
it  does  not  follow  that  some  Englishmen  are  not  men.  The 
only  mode  usually  recognised  of  converting  a  particular  nega- 
tive proposition,  is  in  the  form.  Some  A  is  not  B,  therefore, 
something  which  is  not  B  is  A;  and  this  is  termed  conver- 
sion by  contraposition.  Id  this  case,  however,  the  predicate 
and  subject  are  not  merely  reversed,  but  one  of  them  is 
changed.  Instead  of  [A]  and  [B],  the  terms  of  the  new 
proposition  are  [a  thing  which  is  not  B],  and  [A].  The 
original  proposition.  Some  A  is  not  B,  is  first  changed  into 
a  proposition  ssquipoUent  with  it.  Some  A  w  ''  a  thing  which 
is  not  B;"  and  the  proposition,  being  now  no  longer  a 
particular  negative,  but  a  particular  affirmative,  admits  of 
conversion  in  the  first  mode,  or,  as  it  is  called,  nmple 
conversion.* 

*  Aa  Sir  William  Hamilion  has  pointed  out»  '<  Some  A  is  not  B"  mayalso 
be  oonverted  in  the  following  fonn :  •"  No  B  is  tome  ▲."  Some  men  aze  not 
negroes ;  therefore^  No  negroes  are  some  men  (e.  g,  Europeans). 
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In  all  these  cases  there  is  not  really  any  inference ;  there  is 
in  the  condosion  no  new  truth,  nothing  but  what  was  already 
asserted  in  the  premises,  and  obvious  to  whoever  apprehends 
them.  The  fact  asserted  in  the  conclusion  is  either  the  very 
same  b^i,  or  part  of  the  fact,  asserted  in  the  original  proposi- 
tion. This  foUows  firom  our  previous  analysis  of  the  Import  of 
Propositions.  When  we  say,  for  example,  that  some  lawful 
sovereigns  are.  tyrants,  what  is  the  meaning  of  the  assertion  ? 
That  the  attributes  connoted  by  the  term  "  lawful  sovereign,'' 
and  the  attributes  connoted  by  the  term  ''  tyrant,''  sometimes 
coexist  in  the  same  individual.  Now  this  is  also  precisely 
what  we  mean,  when  we  say  that  some  tyrants  are  lawful 
sovereigns ;  which,  therefore,  is  not  a  second  proposition 
inferred  from  the  first,  any  more  than  the  English  translation 
of  Euclid's  Elements  is  a  collection  of  theorems  different  from, 
and  consequences  of,  those  contained  in  the  Oreek  original. 
Again;  if  we  assert  that  no  great  general  is  a  rash  man, 
we  mean  that  the  attributes  connoted  by  ''great  general," 
and  those  connoted  by  ''rash,"  never  coexist  in  the  same  sub- 
ject ;  which  is  also  the  exact  meaning  which  would  be  ex* 
pressed  by  saying,  that  no  rash  man  is  a  great  general.  When 
we  say  that  all  quadrupeds  are  warm-blooded,  we  assert,  not 
only  that  the  attributes  connoted  by  "quadruped"  and  those 
connoted  by  "  warm-blooded"  sometimes  coexist,  but  that  the 
former  never  exist  without  the  latter :  now  the  proposition. 
Some  warm-blooded  creatures  are  quadrupeds,  expresses  the 
first  half  of  this  meaning,  dropping  the  latter  half;  and 
therefore  has  been  already  aflirmed  in  the  antecedent  proposi- 
tion. All  quadrupeds  are  warm-blooded.  But  that  aU  warm- 
blooded creatures  are  quadrupeds,  or,  in  other  words,  that  the 
attributes  connoted  by  "  warm-blooded"  never  exist  without 
those  connoted  by  "  quadruped,"  has  not  been  asserted,  and 
cannot  be  inferred.  In  order  to  reassert,  in  an  inverted  form, 
the  whole  of  what  was  affirmed  in  the  proposition.  All  quad- 
rupeds are  warm-blooded,  we  must  convert  it  by  contra- 
position, thus.  Nothing  which  is  not  warm-blooded  is  a  quad- 
ruped. This  proposition,  and  the  one  from  which  it  is  derived, 
are  exactly  equivalent,  and  either  of  them  may  be  substituted 
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for  the  other;  for,  to  say  that  when  the  attributes  of  a  quad- 
raped  are  present,  those  of  a  warm-blooded  creature  are  pre- 
sent, is  to  say  that  when  the  latter  are  absent  the  former  are 
absent. 

In  a  manual  for  young  students,  it  would  be  proper  to 
dwell  at  greater  length  on  the  oouTersion  and  ffiquipoUency  of 
propositions.  For,  though  that  cannot  be  called  reasoning 
or  inference  which  is  a  mere  reassertion  in  diflferant  words 
of  what  had  been  asserted  before,  there  is  no  more  important 
intellectual  habit,  nor  any  the  cultivation  of  which  falls 'more 
strictly  within  the  province  of  the  art  of  log^,  than  that 
of  discerning  rapidly  and  surely  the  identity  of  an  assertion 
when  disguised  under  diversity  of  language.  That  important 
chapter  in  logical  treatises  which  rdates  to  the  Opposition 
of  Propositions,  and  the  excellent  technical  language  which 
logic  provides  for  distinguishing  the  different  kinds  of  modes 
of  opposition,  are  of  use  chiefly  for  this  purpose.  Such  cod- 
siderations  as  these,  that  contrary  propositions  may  both  be 
false,  but  cannot  both  be  true ;  that  subcontrary  propositions 
may  both  be  true,  but  cannot  both  be  fidse;  that  of  two  con- 
tradictory propositions  one  must  be  true  and  the  other  false ; 
that  of  two  subaltemate  propositions  the  truth  of  the  uni- 
versal proves  the  truth  of  the  particular,  and  the  falsity  of  the 
particular  proves  the  felsity  of  the  universal,  but  not  vi^e 
verea;*  are  apt  to  appear,  at  first  sight,  very  technical  and 
mysterious,  but  when  explained,  seem  almost  too  obvious 
to  require  so  formal  a  statement,  since  the  same  amount 
ef  explanation  which  is  necessary  to  make  the  principles  intel- 
ligible, would  enable  the  truths  which  they  convey  to  be 


*  All    A  is  B") 
No     A  u  Bj 

Some  A  is  B       ">     , . . 

a        A  •       ^  -n  r  suDoon  tnuies* 
Some  A  is  not  B  j 

AU     AisB       7      ,    j.^    . 
d     «  A  •       .  ^{■oontradictones. 
Som*  A  IS  not  B  j 

No     A  is  B ,  ,  *_^.^_: 

g^      A  '   **  ^     ^  eontrsdiotones. 

AU     AisB^      .No     AisB 
Some  A 


isB) 

IS  B) 

isB-)     '   No     AisB       7 ^    ,       uu       X 

is  BJ"^^  Some  A  is  noi  BJ''«P~**^y  "«"*«*•*«• 
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apprehended  in  any  partioalar  case  which  can  occar.  In  this 
respect,  however,  theee  axioms  of  logic  are  on  a  level  with 
those  of  mathematics.  That  things  which  are  eqnal  to  the 
same  thing  are  eqnal  to  one  another,  is  as  obvious  in  any  par- 
tioalar case  as  it  is  in  the  general  statement :  and  if  no  such 
general  maxim  had  ever  been  laid  down,  the  demonstrations  in 
Euclid  would  never  have  halted  for  any  difficulty  in  stepping 
across  the  gap  which  this  axiom  at  present  serves  to  bridge 
over.  Tet  no  one  has  ever  censured  writers  on  geometry,  for 
placing  a  list  of  these  elementary  generalizations  at  the  head 
of  their  treatises,  as  a  first  exercise  to  the  learner  of  the 
faculty  which  will  be  required  in  him  at  every  step,  that  of 
apprehending  a  general  truth.  And  the  student  of  log^c,  in 
the  discussion  even  of  such  truths  as  we  have  cited  above, 
acquires  babits  of  circumspect  interpretation  of  words,  and  of 
exactly  measuring  the  length  and  breadth  of  his  assertions, 
which  are  among  the  most  indispensable  conditions  of  any 
considerable  mental  attainment,  and  which  it  is  one  of  the 
primary  objects  of  logical  discipline  to  cultivate. 

§  3.  Having  noticed,  in  order  to  exclude  from  the  pro- 
vince of  Reasoning  or  Inference  properly  so  called,  the  cases  in 
which  the  progression  from  one  truth  to  another  \a  only  ap- 
parent, the  logical  consequent  being  a  mere  repetition  of  the 
logical  antecedent ;  we  now  pass  to  those  which  are  cases  of 
inference  in  the  proper  acceptation  of  the  term,  those  in  which 
we  set  out  from  known  truths,  to  arrive  at  others  really  dis- 
tinct from  them. 

Seasoning,  in  the  extended  sense  in  which  I  use  the  term, 
and  in  which  it  is  synonymous  with  Inference,  is  popularly  said 
to  be  of  two  kinds :  reasoning  from  particulars  to  generals, 
and  reasoning  from  generals  to  particulare ;  the  former  being 
called  Induction,  the  latter  Batiocination  or  Syllogism.  It 
will  presently  be  shown  that  there  is  a  third  species  of  rea- 
soning, which  falls  under  neither  of  these  descriptions,  and 
which,  nevertheless,  is  not  only  valid,  but  is  the  foundation  of 
both  the  others. 

It  is  necessary  to  observe,  that  the  expressions,  reasoning 
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from  particulars  to  generals,  and  reasoning  from  generals  to 
particulars^  are  recommended  by  brevity  rather  than  by  pre- 
cision^ and  do  not  adequately  mark,  without  the  aid  of  a 
commentary,  the  distinction  between  Induction  (in  the  sense 
now  adverted  to)  and  Batiocination.  The  meaning  intended 
by  these  expressions  is,  that  Induction  is  inferring  a  propo- 
sition from  propositions  leM  general  than  itself,  and  Batioci- 
nation  is  inferring  a  proposition  from  propositions  equalfy  or 
more  general.  When,  from  the  observation  of  a  number  of 
individual  instances,  we  ascend  to  a  general  proposition,  or 
when,  by  combining  a  number  of  general  propositions,  we 
conclude  from  them  another  proposition  still  more  general, 
the  process,  which  is  substantially  the  same  in  both  instances, 
is  called  Induction.  When  fix>m  a  general  proposition,  not 
alone  (for  from  a  single  proposition  nothing  c%n  be  concluded 
which  is  not  involved  in  the  terms,)  but  by  combining  it  with 
other  propositions,  we  infer  a  proposition  of  the  same  degree 
of  generality  with  itself,  or  a  less  general  proposition,  or  a 
proposition  merely  individual,  the  process  is  Ratiocination. 
When,  in  short,  the  conclusion  is  more  general  than  the 
largest  of  the  premises,  the  argument  is  commonly  called 
Induction ;  when  less  general,  or  equally  general,  it  is  Batio- 
dnation. 

As  all  experience  b^ins  with  individual  cases,  and  pro- 
ceeds from  them  to  generals,  it  might  seem  most  conformable 
to  the  natural  order  of  thought  that  Induction  should  be 
treated  of  before  we  touch  upon  Ratiocination.  It  wiU,  how- 
ever, be  advantageous,  in  a  science  which  aims  at  tracing  our 
acquired  knowledge  to  its  sources,  that  the  inquirer  should 
commence  with  the  latter  rather  than  with  the  earlier  stages 
of  the  process  of  constructing  our  knowledge;  and  should 
trace  derivative  truths  backward  to  the  truths  from  which 
they  are  deduced,  and  on  which  they  depend  for  their  evi- 
dence, before  attempting  to  point  out  the  original  spring  from 
which  both  ultimately  take  their  rise.  The  advantages  of  thus 
order  of  proceeding  in  the  present  instance  will  manifest 
themselves  as  we  advance,  in  a  manner  superseding  the  neces- 
sity of  any  further  justification  or  explanation. 
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Of  IndufltioDj  tharafore^  w«  dull  say  no  more  at  present, 
than  that  it  at  least  is,  without  doubt,  a  process  of  real  infe- 
rence. The  conclusion  in  an  induction  embraces  more  than  is 
contained  in  the  premises.  The  principle  or  law  collected 
from  particular  instances,  the  general  proposition  in  which  we 
embody  the  result  of  our  experience,  covers  a  much  larger 
extent  of  ground  than  the  individual  experiments  which 
form  its  basis.  A  principle  ascertained  by  experience,  is 
more  than  a  mere  summing  up  of  what  has  been  specifically 
observed  in  the  individual  cases  which  have  been  examined ;  it 
is  a  generalization  grounded  on  those  cases,  and  expressive  of 
our  belief,  that  what  we  there  found  true  is  true  in  an  indefi- 
nite number  of  cases  which  we  have  not  examined,  and  are 
never  likely  to  examine.  The  nature  and  grounds  of  this  in- 
ference, and  the  conditions  necessary  to  make  it  legitimate, 
will  be  the  subject  of  discussion  in  the  Third  Book :  but  that 
such  inference  really  takes  place  is  not  susceptible  of  question. 
In  every  induction  we  proceed  from  truths  which  we  knew,  to 
truths  which  we  did  not  know ;  from  fitcts  certified  by  obser- 
vation, to  facts  which  we  have  not  observed,  and  even  to  facts 
not  capable  of  being  now  observed ;  future  facts,  for  example ; 
but  which  we  do  not  hesitate  to  believe  on  the  sole  evidence  of 
the  induction  itself. 

Induction,  then/is  a  real  process  of  Reasoning  or  Inference. 
Whether,  and  in  what  sense,  as  much  can  be  said  of  the  Syl- 
logism, remains  to  be  determined  by  the  examination  into 
which  we  are  about  to  enter. 


CHAFTER  II. 


OF   RATIOCINATION,   OR   SYLLOGISM. 

§  !•  The  analysis  of  the  Syllogism  has  been  so  accnrately 
and  fully  performed  in  the  common  manuals  of  Logic,  that  in 
the  present  work,  which  is  not  designed  as  a  manual,  it  is  suf- 
ficient to  recapitulate,  memoria  causd,  the  leading  results  of 
that  analysis,  as  a  foundation  for  the  remarks  to  be  afterwards 
made  on  the  functions  of  the  syllogism,  and  the  place  which 
it  holds  in,  science. 

To  a  legitimate  syllogism  it  is  essential  that  there  should 
be  three,  and  no  more  than  three,  propositions,  namely,  the 
conclusion,  or  proposition  to  be  proved,  and  two  other  propo- 
sitions which  together  prove  it,  and  which  are  called  the  pre- 
mises. It  is  essential  that  there  should  be  three,  and  no  more 
than  three,  terms,  namely,  the  subject  and  predicate  of  the 
conclusion,  and  another  called  the  middleterm,  which  must  be 
found  in  both  premises,  since  it  is  by  means  of  it  that  the 
other  two  terms  are  to  be  connected  together.  The  predicate 
of  the  conclusion  is  called  the  major  term  of  the  syllogism ; 
the  subject  of  the  conclusion  is  called  the  minor  term.  As 
there  can  be  but  three  terms,  the  m^yor  and  minor  terms  must 
each  be  found  in  one,  and  only  one,  of  the  premises,  together 
with  the  middleterm  which  is  in  them  both.  The  premise 
which  contains  the  middleterm  and  the  major  term  is  called 
the  major  premise;  that  which  contains  the  middleterm  and 
the  minor  term  is  called  the  minor  premise. 

Syllogisms  are  divided  by  some  logicians  into  three  fi^res^ 
by  others  into  four,  according  to  the  position  of  the  middle- 
term,  which  may  either  be  the  subject  in  both  premises,  the 
predicate  in  both,  or  the  subject  in  one  and  the  predicate  in 
the  other.  The  most  common  case  is  that  in  which  the  middle- 
term  is  the  subject  of  the  major  premise  and  the  predicate  of 
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the  minor.  This  is  reckoned  as  the  first  figure.  When  the 
middleterm  is  the  predicate  in  both  premises^  the  syllogism 
belongs  to  the  second  figure ;  when  it  is  the  subject  in  both^ 
to  the  third.  In  the  fourth  figure  the  middleterm  is  the  sub- 
ject of  the  minor  premise  and  the  predicate  of  the  major.  Those 
writers  who  reckon  no  more  than  three  figures^  include  this 
case  in  the  first. 

Each  figure  is  divided  into  moods,  according  to  what  are 
called  the  quantity  and  quality  of  the  propositions^  that  is^  ac- 
cording as  they  are  universal  or  particular^  affirmative  or  ne- 
gative. The  following  are  examples  of  all  the  legitimate  moods, 
that  is,  all  those  in  which  the  conclusion  correctly  follows  firom 
the  premises.  A  is  the  minor  term,  C  the  major,  B  the  middle 

term. 

FnusT  FiouRB. 

NoBisC  AUBisO 

AllAisB  Some  A  is  B 
therefore  therefore 

No  A  is  0  Some  A  is  0 


All  BisC 

All  A  is  B 

therefore 

All  A  is  0 


No  BisC 
Some  A  is  B 

therefore 
Some  A  is  not  0 


NoCisB 

AllAisB 

therefore 

No  A  is  0 


Second  Fjgube. 

AllCisB      NoOisB  AllCisB 

No  a  is  B      Some  A  is  B  Some  A  is  not  B 

therefore          therefore  therefore 

No  A  is  0       Some  A  is  not  0  Some  A  is  not  0 

Third  Fioube. 


AUBisC     NoBiaC  Some  B  is  0  AU  B  is  0       Somtt  B  is  not  0  Vo  B  is  0 

AllBisA     AUBisA  AH  B  is  A      Some  B  is  A  All  B  is  A  SomeBisA 

thsKfixre      tiisirsfore  thtrcAnre      therefore       therefore  therefore 

Some  A  is  0  Some  A  is  not  0  BomeAisC  Some  A  is  0  Some  A  is  not  0  Some  A  is  not  0 


AllCisB 

AllBbA 

therefore 

Some  Ais  0 


FOUBTH  FlOUBE. 

AUCisB    Some  C  is  B    No  C  is  B 

NoBisA    AllBisA       AllBisA 

therefore   therefore     therefore 

SomeAisnotC    Some  A  is  0  BomsAisnotC 


NoCisB 
Some  B  is  A 
therefore 

Some  A  is  not  0 


In  these  exemplars,  or  blank  forms  for  making  syllogisms, 
no  place  is  assigned  to  singular  propositions ;  not,  of  course, 
because  such  propositions  are  not  used  in  ratiocination,  but 
because,  their  predicate  being  affirmed  or  denied  of  the 
whole  of  the  subject,  they  are  ranked,  for  the  purposes  of  the 
syllogism,  with  universal  propositions.  Thus,  these  two  syllo- 
gisms— 
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All  men  are  mortal^  All  men  are  mortal. 

All  kings  are  men,  Socratee  is  a  man, 

therefore  therefore 

All  kings  are  mortal,  Socrates  is  mortal, 

are  arguments  precisely  similar,  and  are  both  ranked  in  the 
first  mood  of  the  first  figore. 

.  The  reasons  why  syllogisms  in  any  of  the  above  forms  are 
legitimate,  that  is,  why,  if  the  premises  are  true,  the  conclu- 
sion must  necessarily  be  so,  and  why  this  is  not  the  case  in 
any  other  possible  mood,  (that  is,  in  any  other  combination  of 
universal  and  particular,  affirmative  and  negative  propositions,) 
any  person  taking  interest  in  these  inquiries  may  be  presumed 
to  have  either  learned  from  the  common  school  books  of  the  syl- 
logistic logic,  or  to  be  capable  of  discovering  for  himself.  The 
reader  may,  however,  be  referred,  for  every  needful  explana- 
tion, to  Archbishop  Whately's  Elements  of  Logic ^  where  he  will 
find  stated  with  philosophical  precision,  and  explained  with 
remarkable  perspicuity,  the  whole  of  the  common  doctrine  of 
the  syllogism. 

All  valid  ratiocination ;  all  reasoning  by  which,  from  gene- 
ral propositions  previously  admitted,  other  propositions  equally 
or  less  general  are  inferred ;  may  be  exhibited  in  some  of  the 
above  forms.  The  whole  of  Euclid,  for  example,  might  be 
thrown  without  difficulty  into  a  series  of  syllogisms,  regxdar 
in  mood  and  fig^ure. 

Though  a  syllogism  framed  according  to  any  of  these 
formulsB  is  a  valid  argument,  all  correct  ratiocination  admits 
of  being  stated  in  syllog^ms  of  the  first  figure  alone.  The 
rules  for  throwing  an  argument  in  any  of  the  other  figures 
into  the  first  figure,  are  called  rules  for  the  reduction  of  syllo- 
gisms. It  is  done  by  the  conversion  of  one  or  other,  or  both, 
of  the  premises.  Thus  an  argument  in  the  first  mood  of  the 
second  fig^ure,  as«- 

NoCisB 

AU  A  is  B 

therefore 

No  A  is  C, 

may  be  reduced  as  follows.     The  proposition.  No  C  is  B, 
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being  an  nniversal  negative^  admits  of  simple  conversion^  and 
may  be  changed  into  No  B  is  C^  which^  as  we  showed^  is  tbe 
very  same  assertion  in  other  words — ^the  same  fact  differently 
expressed.  This  transformation  having  been  effected,  the 
argument  assumes  the  following  form : — 

NoBisC 

All  A  is  B 

therefore 

No  A  is  C, 

which  is  a  good  syllogism  in  the  second  mood  of  the  first 
figure.  Again,  an  argument  in  the  first  mood  of  the  third 
figure  must  resemble  the  following  :— 

AllBisC 
AUBisA 
therefore 
Some  A  is  Cj 

where  the  minor  premise.  All  B  is  A,  conformably  to  what 
was  laid  down  in  the  last  chapter  respecting  universal  aflSrma- 
tives,  does  not  admit  of  simple  conversion,  but  may  be 
converted  per  accidenSj  thus.  Some  A  is  B ;  which,  though  it 
does  not  express  the  whole  of  what  is  asserted  in  the  propo- 
sition All  B  is  A,  expresses,  as  was  formerly  shown,  part 
of  it,  and  must  therefore  be  true  if  the  whole  is  true.  We 
have,  then,  as  the  result  of  the  reduction,  the  following  syllo- 
gism in  the  third  mood  of  the  first  figure  :~- 

AUBisC 
Some  A  is  B, 
from  which  it  obviously  follows,  that 

Some  A  is  C. 

In  the  same  manner,  or  in  a  manner  on  which  after  these 
examples  it  is  not  necessary  to  enlarge,  every  mood  of  the 
second,  third,  and  fourth  figures  may  be  reduced  to  some  one 
of  the  four  moods  of  the  first.  In  other  words,  every  concln- 
sbn  which  can  be  proved  in  any  of  the  last  three  figures, 
may  be  proved  in  the  first  figure  from  the  same  premises, 
wiUi  a  slight  alteration  in  the  mere  mjuiner  of  expressing 


192  BEA80NING. 

them.    Every  valid  ratioeuiation^  therefore,  may  be  stated  in 
the  first  figure,  that  is,  in  one  of  the  following  forms : — 


• 

Sveiy  B 

isC 

NoBisC 

All  A 
Some  A 

isB, 

AUA        1     .   g 
Some  A     i           ' 

therefore 

therefore 

AUA 
Some  A 

isC. 

< 

No  A  is             In 
Some  A  is  not  J 

Orifi 

nore  significant  symbols  \ 

ire  preferred : — 

To 

prove  an 

affirmative,  the 

argoment  most  admit  of  being 

stated 

in  this  form : — 

All  animals 

are  mortal; 

All  men 

1 

Some  men 

are  j^nitnftlg ; 

Socrates 

4 

therefore 

All  men 

' 

Some  men 

are  mortal. 

Socrates 

1 

To  prove  a  negative,  the  argument  must  be  capable  of  being 
expressed  in  this  form : — 

No  one  who  is  capable  of  self-control  is  necessarily 

vicious; 
All  negroes  \ 

Some  negroes       !■    are  capable  of  self-control ; 
Mr.  A^s  negro     / 

therefore 
No  negroes  are 
Some  negroes  are  not 
Mr.  A's  negro  is  not 

Though  all  ratiocination  admits  of  being  thrown  into  one 
or  the  other  of  these  forms,  and  sometimes  gains  consider- 
ably by  the  transformation,  both  in  clearness  and  in  the 
obviousness  of  its  consequence;  there  are,  no  donbt^  cases 
in  which  the  argument  falls  more  naturally  into  one  of  tba 
other  three  figures,  and  in  which  its  conclusiveness  is  more 


necessarily  vicious. 
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tpparent  at  the  first  glanoe  in  those  figures^  than  when 
redaoed  to  the  first.  Thos^  if  the  proposition  were  that 
pagans  may  be  virtnous^  and  the  evidence  to  prove  it  were  the 
example  of  Aristides ;  a  syllogism  in  the  third  figure^ 

Aristides  was  virtuous, 

Aristides  was  a  pagan, 
therefore 

Some  pagan  was  virtuous, 
would  be  a  more  natural  mode  of  stating  the  argument,  and 
would  carry  conviction  more  instantly  home,  than  the  same 
ratiocination  strained  into  the  first  figure,  thus — 

Aristides  was  virtuous. 

Some  pagan  was  Aristides, 
therefore 

Some  pagan  was  virtuous. 
A  German  philosopher,  Lambert,  whose  Neuei  Organon 
(published  in  the  year  1764)  contains  among  other  things 
one  of  the  most  elaborate  aud  complete  expositions  which  had 
ever  been  made  of  the  syllogistic  doctrine,  has  expressly  ex- 
amined what  sorts  of  arguments  fall  most  naturally  and  suitably 
into  each  of  the  four  figures ;  and  his  investigation  is  charac- 
terized by  great  ingenuity  and  clearness  of  thought.*  The 
argument,  however,  is  one  and  the  same,  in  whichever  figure 
it  is  expressed ;  since,  as  we  have  already  seen,  the  premises 
of  a  syllogism  in  the  second,  third,  or  fourth  figure,  and  those 
of  the  syllogism  in  the  first  figure  to  which  it  maybe  reduced, 
are  the  same  premises  in  eveiything  except  language,  or,  at 
least,  as  much  of  them  as  contributes  to  the  proof  of  the  con- 


[is  ooDclusioDS  are,  "The  first  figure  is  suited  to  the  discovery  or  proof 
of  the  properties  of  a  thing  ;  the  second  to  the  discoyeiy  or  proof  of 'the  dis- 
tinctions between  things ;  the  third  to  the  discoreiy  or  proof  of  instances  and 
exceptions ;  the  fourth  to  the  discovery,  or  exclusion,  of  the  difibrent  species  of 
a  genus.**  Tinb  reference  of  syllogisms  in  the  last  three  figures  to  the  dtdwrn  de 
omni  H  mtUo  is,  in  Lambert's  opinion,  strained  and  unnatural :  to  each  of  the 
three  belongs,  according  to  him,  a  separate  axiom,  co-ordinate  and  of  equal 
authority  with  that  dictum,  and  to  which  he  gives  the  names  of  dietwm  d§  du 
weno  for  the  second  figure^  dictwm  d€  $xemplo  for  the  third,  and  didwm  de  mci* 
fToeo  for  the  fourth.  See  part  i.  or  XHatunologie,  chap.  iv.  )  229  et  mqq.  Mr. 
Bailey  {7%eory  of  Stawnimfff  2nd  ed.  pp.  70-74)  takes  a  similar  view  of  the 
■nbjeet. 
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elusion  is  the  same.  We  are  therefore  at  liberty,  in  con- 
formity with  the  general  opinion  of  logicians^  to  consider 
the  two  elementary  forms  of  the  first  figure  as  the  universal 
types  of  all  correct  ratiocination ;  the  one,  when  the  oondosion 
to  be  proved  is  affirmative,  the  other,  when  it  is  negative ; 
even  though  certain  arguments  may  have  a  tendency  to  clothe 
themselves  in  the  forms  of  the  second,  third,  and  fourth 
figures;  which,  however,  cannot  poesibly  happen  with  the 
only  class  of  arguments  which  are  of  first-rate  scientific  im- 
portance, those  in  which  the  conclusion  is  an  universal  affirma- 
tive, such  conclusions  being  susceptible  of  proof  in  the  first 
figure  alone.* 


*  Since  this  chapter  was  written,  two  treatiaes  have  appeared  (or  rather  a 
treatise  and  a  fragment  of  a  treatise),  which  aim  at  a  further  improvement  in 
the  theory  of  the  forms  of  ratiocination  :  Mr.  De  Moi^gan's  "  Formal  Logic,  or 
the  Calculus  of  Inference,  Necessary  and  Probable  ;"  and  the  "  New  Analytic 
of  Logical  Forms,"  attached  as  an  Appendix  to  Sir  William  Hamilton's  Dit- 
eumon$  an  Philo¥>phy^  at    greater  length,   to  hli  posthumous  Luitmru  on 

In  Mr.  De  Morgan's  volume — abounding,  in  its  more  popular  parts,  with 
valuable  observations  felicitously  expressed — the  principal  feature  of  origirudity 
is  an  attempt  to  bring  within  strict  technical  rules  the  cases  in  which  a  conclu- 
sion can  be  drawn  from  premises  of  a  form  usually  cUssed  as  particular.  Mr. 
De  Morgan  observes,  very  justly,  that  firom  the  premises  Most  Bs  are  (}s,  most 
Bs  are  As,  it  may  be  concluded  with  certainty  that  some  As  are  Cs,  since  two 
portions  of  the  class  6,  each  of  them  comprising  more  than  hal^  must  neces- 
sarily in  part  consist  of  the  same  individaals.  Following  out  this  line  of 
thought,  it  is  equally  evident  that  if  we  knew  exactly  what  proportioa  the 
'*  most"  in  each  of  the  premises  bear  to  the  entire  class  B,  we  oould  increase  in 
a  corresponding  degree  the  definiteness  of  the  conclusion.  Thus  if  60  per  cent 
of  B  are  included  in  0,  and  70  per  cent  in  A,  80  per  cent  at  least  must  be 
common  to  both  ;  in  other  words,  the  number  of  As  which  are  Cs,  and  of  Oi 
which  are  As,  must  be  at  least  equal  to  30  per  cent  of  the  class  B.  Proceeding 
on  this  conception  of  "  numerically  definite  propositions,"  and  extending  it  to 
such  forms  as  these : — *'  45  Xs  (or  more)  are  each  of  them  one  of  70  Ys,"  or 
*'  45  Xs  (or  more)  are  no  one  of  them  to  be  found  among  70  Ys,"  and  examin- 
ing what  inferences  admit  of  being  drawn  from  the  various  oombin«tionft  whiob 
may  be  made  of  premises  of  this  description,  Mr.  De  Morgan  establiahea  uni- 
versal formulsB  for  such  inferences ;  creating  for  that  purpose  not  on^  a  new 
technical  language,  but  a  formidable  array  of  symbols  analogous  to  those  of 
algebra! 

Since  it  is  undeniable  that  inferences,  in  the  cases  examined  by  Mr.  Bo 
Morgan,  can  legitimately  be  drawn,  and  that  the  ordinary  theory  taksi  M 
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§  2.  On  examining,  then,  these  two  general  formnlae,  we 
find  that  in  both  of  them,  one  premise,  the  major,  is  an  uni« 
versal  proposition ;  and  according  as  this  is  affirmative  or  ne- 
gative,  the  conclusion  is  so  too.  All  ratiocination,  therefore, 
starts  from  a  general  proposition,  principle,  or  assumption  :  a 


aceoant  of  them,  I  will  not  say  that  it  was  not  worth  while  to  show  in  detail 
how  these  abo  oonld  be  reduced  to  formnl«  as  rigorons  as  those  of  Aristotle. 
What  Mr.  De  Morgan  has  done  was  worth  doing  onoe  (perhaps  more  than  once, 
as  a  nchool  exercise) ;  but  I  question  if  its  results  are  worth  studying  and  maa- 
tering  for  any  praotioal  purpose.  The  practical  use  of  technical  forms  of  rea- 
soning is  to  bar  out  follacies  :  but  the  Cdlacies  which  require  to  be  guarded 
against  in  ratiocination  properly  «o  called,  arise  from  the  incautious  use  of  the 
common  fonns  of  language  ;  and  the  logician  must  track  the  fallacy  into  that 
territory,  instead  of  waiting  for  it  on  a  territory  of  his  own.  While  he  remains 
among  propositions  wluch  have  acquired  the  numerical  precision  of  the  Calculus 
of  Probabilities,  the  enemy  ia  left  in  possession  of  the  only  ground  on  which  he 
can  be  formidable.  And  since  the  propositions  (short  of  universal)  on  which  a 
thinker  has  to  depend,  either  for  purposes  of  speculation  or  of  practice,  do  not, 
except  in  a  few  peculiar  cases,  admit  of  any  numerical  precision ;  common 
reasoning  eannot  be  translated  into  Mr.  De  Morgan's  forms,  which  therefore 
cannot  serve  any  purpose  as  a  test  of  it. 

Sir  WiUiam  Hamilton's  theory  of  the  "  quantification  of  the  predicate"  (con- 
eeming  the  originality  of  which  in  his  case  there  can  be  no  doubt,  however  Mr. 
De  Morgan  may  have  also,  and  independently,  originated  an  equivalent  doc- 
trine) may  be  briefly  described  as  follows : — 

"  Logically **  (I  quote  his  own  words)  **  we  ought  to  take  into  account  the 
quantity,  always  understood  in  thought,  but  usually,  for  manifest  reasons, 
^ded  in  its  expression,  not  only  of  the  subject,  but  also  of  the  predicate  of  a 
judgment."  All  A  is  B,  is  equivalent  to  All  A  is  901M  B.  No  A  is  B^  to  No 
A  is  amy  B.  Some  A  is  B^  is  tantamount  to  Some  A  is  some  B.  Some  A  is 
not  B,  to  Some  A  is  no/  any  B.  As  in  these  forms  of  assertion  the  predicate 
is  exactly  coextensive  with  the  subject,  they  all  admit  of  simple  conversion  ; 
and  by  this  we  obtain  two  additional  forms — Some  B  is  ott  A,  and  No  B  is 
«0M«  A.  We  may  also  make  the  assertion  All  A  is  all  B,  which  will  be  true 
if  the  nlsssns  A  and  B  are  exactly  coextensive.  The  last  three  forms,  though 
conveying  real  assertions,  have  no  plaoe  in  the  ordinary  classification  of  Pro- 
positions. AH  propositions,  then,  being  supposed  to  be  translated  into  this 
langnagrt  and  written  each  in  that  one  of  the  preceding  forms  which  answers 
to  its  signification,  there  emerges  a  new  set  of  i^llogistic  rules,  materially  dif- 
ferent from  the  common  ones.  A  general  view  of  the  p<nnts  of  difference  may 
be  given  in  the  words  of  Sir  W.  Hamilton  {DUcuttifmM,  2nd  ed.  p.  651)  : — 

"  The  nvooation  of  the  two  terms  of  a  Proposition  to  their  true  reUtion  ;  a 
pnipoeitioB  being  always  an  equoHon  of  its  subject  and  its  predicate. 

'*T1ie  consequent  reduction  of  the  Conversion  of  Propositions  from  three 
spedes  to  one — that  of  Simple  Conversion. 

13—2 
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proposition  in  which  a  predicate  is  affirmed  or  denied  of  an 
entire  class ;  that  is,  in  which  some  attribute,  or  the  negation 
of  some  attribute,  is  asserted  of  an  indefinite  number  of  objects 
distinguished  by  a  common  characteristic,  and  designated,  in 
consequence,  by  a  common  name. 

The  other  premise  is  always  affirmative,  and  asserts  that 
something  (which  may  be  either  an  individual,  a  class,  or  part 

*'  The  redaction  of  all  the  General  Law  of  Categorical  SyDogisiiiB  to  a  nngle 
Gaoon. 

'*Th6  eyolotion  from  that  ooo  oanoa  of  all  the  Species  and  Tarietiea  of  Syl- 
logisms. 

"The  abrogation  of  all  the  Special  Law$  of  Syllogism. 

"  A  demonstration  of  the  exclusive  possibility  of  Three  syllogistio  Figures  ; 
and  (on  new  grounds)  the  scientific  and  final  abolition  of  the  Fourth. 

"  A  manifestation  that  Figure  is  an  unessential  Tariation  in  syllogistio  fbnn ; 
and  the  consequent  absurdity  of  Beducing  the  syllogisms  of  the  other  figures  to 
the  first 

"  An  enouncement  of  one  Organic  Principle  for  each  Figure. 

"A  determination  of  the  true  number  of  the  Legitimate  Moods  ;  with 

*' Their  amplification  in  number  (thirty-six) ; 

"  Their  numerical  equality  under  all  the  figures ;  and 

"Their  relative  equivalence,  or  virtual  identity,  throughout  every  schematic 
difierence. 

"  That,  in  the  second  and  third  figures,  the  extremes  holding  both  the  same 
relation  to  the  middle  term,  there  is  not,  as  in  the  first,  an  opposition  and  sub- 
ordination between  a  term  major  and  a  term  minor,  mutually  containing  and 
contained,  in  the  counter  wholes  of  Extension  and  Comprehension. 

"  Consequently,  in  the  second  and  third  figures,  there  is  no  determinate 
migor  and  minor  premise,  and  there  are  two  indifferent  conclusions  :  whereas 
in  the  first  the  premises  are  determinate,  and  there  is  a  single  proximate  con- 
clusion." 

This  doctrine^  like  that  of  Mr,  De  Morgan  previously  noticed,  is  a  real 
addition  to  the  syllogistic  theory ;  for  by  writing  the  premises  in  the  more  defi- 
nitely quantitative  forms  which  Sir  William  Hamilton  has  provided,  oondusioni 
become  possible  (though,  I  apprehend,  of  very  small  importance)  in  moods  in 
which  nothing  could  be  concluded  in  the  common  forms  of  syllogistic  notation. 
The  doctrine  of  the  quantification  of  the  predicate  has  moreover  this  advantage 
over  Mr.  De  Morgan's  "numerically  definite  Syllogism,**  that  tlie  forms  it 
supplies  are  really  available  as  a  test  of  the  correctness  of  ratiocination  ;  since 
propositions  in  the  common  form  may  always  have  thdr  predicates  quantified, 
and  so  be  made  amenable  to  Sir  William  Hamilton's  rules.  If  therefora  I  do 
not  consider  the  doctrine  of  the  quantification  of  the  predicate  a  valuable 
accession  to  the  Art  of  Logics  it  is  only  because  I  consider  the  ordinary  rules  of 
the  syllogism  to  be  an  adequate  test,  and  perfectly  sufficient  to  exclude  sU 
inferences  which  do  not  follow  from  the  premises.    Considered  however  as  » 


RATIOCINATION,   OE   SYLLOGISM.  197 

of  a  class)  belongs  to,  or  is  included  in,  the  class  respecting 
which  something  was  affirmed  or  denied  in  the  major  premise. 
It  follows  that  the  attribute  affirmed  or  denied  of  the  entire 
class  may  (if  there  was  truth  in  that  affirmation  or  denial)  be 
affirmed  or  denied  of  the  object  or  objects  alleged  to  be  in- 
cluded in  the  class :  and  this  is  precisely  the  assertion  made  in 
the  conclusion. 

Whether  or  not  the  foregoing  is  an  adequate  account  of  the 
constituent  parts  of  the  syllogism,  will  be  presently  considered ; 
but  as  far  as  it  goes  it  is  a  true  account.  It  has  accordingly 
been  generalized,  and  erected  into  a  logical  maxim,  on  which 
all  ratiocination  is  said  to  be  founded,  insomuch  that  to  reason, 
and  to  apply  the  maxim,  are  supposed  to  be  one  and  the  same 
thing.  The  maxim  is.  That  whatever  can  be  affirmed  (or  denied) 
of  a  class,  may  be  affirmed  (or  denied)  of  everything  included 
in  the  class.  This  axiom,  supposed  to  be  the  basis  of  the 
syllogistic  theory,  is  termed  by  logicians  the  dictum  de  omni  et 
nullo. 

This  maxim,  however^  when  considered  as  a  principle  of 
reasoning,  appears  suited  to  a  system  of  metaphysics  once 
indeed  generally  received,  but  which  for  the  last  two  centuries 
has  been  considered  as  finally  abandoned,  though  there  have 
not  been  wanting,  in  our  own  day,  attempts  at  its  revival. 
So  long  as  what  are  termed  Universals  were  regarded  as  a 


oootribution  to  the  Science  of  Logic,  th&t  is,  to  the  aDalyBis  of  the  mental  pro- 
oenes  concerned  in  reasoning,  the  new  doctrine  appears  to  me,  I  confess,  not 
merely  sapeifluous,  bat  erroneous ;  since  the  form  in  which  it  clothes  propoei- 
ttons  does  not*  like  the  ordinary  form,  express  what  is  in  the  mind  of  the 
speaker  when  he  enunciates  the  proposition.  I  cannot  think  Sir  William 
Hamilton  right  in  maintaining  that  the  quantity  of  the  predicate  is  "always 
nndentood  in  thcitaght.**  It  is  implied,  but  is  not  present  to  the  mind  of  the 
person  who  asserts  the  proposition.  The  quantification  of  the  predicate,  instead 
of  being  a  means  of  bringing  out  more  clearly  the  meaning  of  the  proposition^ 
actually  leads  the  mind  out  of  the  proposition,  into  another  order  of  ideas.  For 
when  we  say,  All  men  are  mortal,  we  simply  mean  to  affirm  the  attribute 
mortality  of  all  men ;  without  thinking  at  all  of  the  date  mortal  in  the  con* 
eretcv  or  troubling  ourselves  about  whether  it  contains  any  other  beings  or  not. 
It  ii  only  for  some  artificial  purpose  that  we  erer  look  at  the  proposition  in  the 
aspect  in  which  the  predicate  also  is  thought  of  as  a  class- name,  either  including 
the  subject  only,  or  the  subject  and  something  more,     (See  above,  p.  104.) 
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peculiar  kind  of  substances^  having  an  objective  existence 
distinct  from  the  individual  objects  classed  under  them,  the 
dictum  de  omni  conveyed  an  important  meaning;  because  it 
expressed  the  intercommunity  of  nature,  which  it  was  neces- 
sary on  that  theory  1^at  we  should  suppose  to  exist  between 
those  general  substances  and  the  particular  substances  which 
were  subordinated  to  them.  That  everything  predicable  of 
the  universal  was  predicable  of  the  various  individuals  con- 
tained under  it,  was  then  no  identical  proposition,  but  a 
statement  of  what  was  conceived  as  a  fundamental  law  of  the 
universe.  The  assertion  that  the  entire  nature  and  properties 
of  the  substantia  secunda  formed  part  of  the  nature  and  pro- 
perties of  each  of  the  individual  substances  called  by  the  same 
name ;  that  the  properties  of  Man,  for  example,  were  proper- 
ties of  all  men ;  was  a  proposition  of  real  significance  when 
man  did  not  mean  all  men,  but  something  inherent  in  men, 
and  vastly  superior  to  them  in  dignity.  Now,  however,  when 
it  is  known  that  a  class,  an  universal,  a  genus  or  species,  is 
not  an  entity  per  se,  but  neither  more  nor  less  than  the  indi- 
vidual substances  themselves  which  are  placed  in  the  class, 
and  that  there  is  nothing  real  in  the  matter  except  those 
objects,  a  common  name  given  to  them,  and  common  attri- 
butes indicated  by  the  name ;  what,  I  should  be  glad  to  know, 
do  we  learn  by  being  told,  that  whatever  can  be  affirmed  of  a 
class,  may  be  affirmed  of  every  object  contained  in  the  class? 
The  class  is  nothing  but  the  objects  contained  in  it :  and  the 
dictum  de  omni  merely  amounts  to  the  identical  proposition^ 
that  whatever  is  true  of  certain  objects,  is  true  of  each  of  those 
objects.  If  all  ratiocination  were  no  more  than  the  applica- 
tion of  this  maxim  to  particular  cases,  the  syllogism  would 
indeed  be,  what  it  has  so  often  been  declared  to  be,  solemn 
trifling.  The  dictum  de  omni  is  on  a  par  with  another  truths 
which  in  its  time  was  also  reckoned  of  great  importance, 
"  Whatever  is,  is.''  To  give  any  real  meaning  to  the  dictum 
de  omni,  we  must  consider  it  not  as  an  axiom,  but  as  a  defi- 
nition; we  must  look  upon  it  as  intended  to  explain,  in  a 
circuitous  and  paraphrastic  manner,  the  meaning  of  the  word 
dais. 
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An  error  which  seemed  finally  refuted  and  dislodged  from 
thought,  often  needs  only  put  on  a  new  suit  of  phrases,  to  be 
welcomed  back  to  its  old  quarters,  and  allowed  to  repose 
unquestioned  for  another  cycle  of  ages.  Modern  philosophers 
have  not  been  sparing  in  their  contempt  for  the  scholastic 
dogma  that  genera  and  species  are  a  peculiar  kind  of  sub- 
stances, which  general  substances  being  the  only  permanent 
things,  while  the  individual  substances  comprehended  under 
them  are  in  a  perpetual  flux,  knowledge,  which  necessarily 
imports  stability,  can  only  have  relation  to  those  general  sub- 
stances or  universals,  and  not  to  the  fjEu^ts  or  particulars  in- 
cluded under  them.  Yet,  though  nominally  rejected,  this 
very  doctrine,  whether  disguised  under  the  Abstract  Ideas  of 
Locke  (whose  speculations,  however,  it  has  less  vitiated  than 
those  of  perhaps  any  other  writer  who  has  been  infected  with 
it),  under  the  ultra-nominalism  of  Hobbes  and  Condillac,  or 
the  ontology  of  the  later  Elantians,  has  never  ceased  to  poison 
philosophy.  Once  accustomed  to  consider  scientific  investiga- 
tion as  essentially  consisting  in  the  study  of  universals,  men 
did  not  drop  this  habit  of  thought  when  they  ceased  to  regard 
universals  as  possessing  an  independent  existence :  and  even 
those  who  went  the  length  of  considering  them  as  mere  names, 
could  not  free  themselves  from  the  notion  that  the  investiga- 
tion of  truth  consisted  entirely  or  partly  in  some  kind  of  con- 
juration or  juggle  with  those  names.  When  a  philosopher 
adopted  fully  the  Nominalist  view  of  the  signification  of 
general  language,  retaining  along  with  it  the  dictum  de  omni 
as  the  foundation  of  all  reasoning,  two  such  premises  fairly 
put  together  were  likely,  if  he  was  a  consistent  thinker,  to 
land  him  in  rather  startling  conclusions.  Accordingly  it  has 
been  seriously  held,  by  writers  of  deserved  celebrity,  that  the 
process  of  arriving  at  new  truths  by  reasoning  consists  in  the 
mere  substitution  of  one  set  of  arbitrary  signs  for  another ; 
a  doctrine  which  they  suppose  to  derive  irresistible  confirma- 
tion from  the  example  of  algebra.  If  there  were  any  process 
in  sorcery  or  necromancy  more  preternatural  than  this,  I 
should  be  much  surprised.     The  culminating  point  of  this 
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philosophy  is  the  noted  aphorism  of  Condillac^  that  a  stcience 
is  nothings  or  scarcely  anjrthing^  hut  une  langue  bien  faite: 
in  other  words,  that  the  one  sufficient  rule  for  discovering  the 
nature  and  properties  of  objects  is  to  name  them  properly :  as 
if  the  reverse  were  not  the  troth,  that  it  is  impossible  to  name 
them  properly  except  in  proportion  as  we  are  already  acquainted 
with  their  nature  and  properties.  Can  it  be  necessary  to  say, 
that  none,  not  even  the  most  trivial  knowledge  with  respect 
to  Things,  ever  was  or  could  be  originally  got  at  by  any  con* 
ceivable  manipulation  of  mere  names,  as  such ;  and  that  what 
can  be  learnt  from  names,  is  only  what  somebody  who  used 
the  names,  knew  before  ?  Philosophical  analysis  confirms  the 
indication  of  common  sense,  that  the  function  of  names  is  but 
that  of  enabling  us  to  remember  and  to  communicate  onr 
thoughts.  That  they  also  strengthen,  even  to  an  incalculable 
extent,  the  power  of  thought  itself,  is  most  true :  but  they  do 
this  by  no  intrinsic  and  peculiar  virtue ;  they  do  it  by  the 
power  inherent  in  an  artificial  memory^  an  instrument  of  which 
few  have  adequately  considered  the  immense  potency.  As  an 
artificial  memory,  language  truly  is,  what  it  has  so  often  been 
called,  an  instrument  of  thought :  but  it  is  one  thing  to  be  the 
instrument,  and  another  to  be  the  exclusive  subject  upon  which 
the  instrument  is  exercised.  We  think,  indeed,  to  a  con- 
siderable extent,  by  means  of  names,  but  what  we  think  of, 
are  the  things  called  by  those  names ;  and  there  cannot  be  a 
greater  error  than  to  imagine  that  thought  can  be  carried  on 
with  nothing  in  our  mind  but  names^  or  that  we  can  make 
the  names  think  for  us. 

§  3.  Those  who  considered  the  dictum  de  amni  as  the 
foundation  of  the  syllogism,  looked  upon  arguments  in  a 
manner  corresponding  to  the  erroneous  view  which  Hobbes 
took  of  propositions.  Because  there  are  some  propositions 
which  are  merely  verbal,  Hobbes,  in  order  apparently  that  his 
definition  might  be  rigorously  universal,  defined  a  proposition 
as  if  no  propositions  declared  anything  except  the  meaning  of 
words.  If  Hobbes  was  right ;  if  no  further  account  thali  this 
could  be  given  of  the  import  of  propositions ;  no  theory  could 
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be  given  but  the  commonly  received  one^  of  the  combination  of 
propositions  in  a  syllogism.  If  the  minor  premise  asserted 
nothing  more  than  that  something  belongs  to  a  class,  and  if 
the  major  premise  asserted  nothing  of  that  class  except  that  it 
is  included  in  another  class,  the  conclusion  would  only  be,  that 
what  was  included  in  the  lower  class  is  included  in  the  higher^ 
and  the  result,  therefore,  nothing  except  that  the  classification 
is  consistent  with  itself.  But  we  have  seen  that  it  is  no  suffi- 
cient account  of  the  meaning  of  a  proposition,  to  say  that 
it  refers  something  to,  or  excludes  something  from,  a  class. 
Every  proposition  which  conveys  real  information  asserts  a 
patter  of  fact,  dependent  on  the  laws  of  nature,  and  not 
on  artificial  classification.  It  asserts  that  a  given  object  does 
or  does  not  possess  a  given  attribute ;  or  it  asserts  that  two 
attributes,  or  sets  of  attributes,  do  or  do  not  (constantly  or 
occasionally)  coexist.  Since  such  is  the  purport  of  all  proposi- 
tions which  convey  any  real  knowledge,  and  since  ratiocination 
is  a  mode  of  acquiring  real  knowledge,  any  theory  of  ratioci- 
nation which  does  not  recognise  this  import  of  propositions, 
cannot,  we  may  be  sure,  be  the  true  one. 

Applying  this  view  of  propositions  to  the  two  premises  of 
a  syllogism,  we  obtain  the  following  results.  The  migor  pre- 
mise, which,  as  already  remarked,  is  always  universal,  asserts, 
that  all  things  which  have  a  certain  attribute  (or  attributes) 
have  or  have  not  along  with  it,  a  certain  other  attribute 
(or  attributes).  The  minor  premise  asserts  that  the  thing 
or  set  of  things  which  are  the  subject  of  that  premise,  have 
the  first-mentioned  attribute ;  and  the  conclusion  is,  that  they 
have  (or  that  they  have  not)  the  second.    Thus  in  our  former 

example. 

All  men  are  mortal, 

Socrates  is  a  man, 

therefore 

Socrates  is  mortal, 

the  subject  and  predicate  of  the  major  premise  are  connotative 
terms,  denoting  objects  and  connoting  attributes.  The  asser- 
tion in  the  major  premise  is,  that  along  with  one  of  the  two 
sets  of  attributes,  we  always  find  the  other :  that  the  attri- 
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butes  connoted  by  "  man"  never  exist  unless  conjoined  with 
the  attribute  called  mortality.  The  assertion  in  the  minor  pre- 
mise is  that  the  individual  named  Socrates  possesses  tlie  former 
attributes ;  and  it  is  concluded  that  he  possesses  also  the  attri- 
bute mortality.  Or  if  both  the  premises  are  general  proposi- 
tions^ as 

All  men  are  mortal. 

All  kings  are  men, 

therefore 
All  kings  are  mortal, 

the  minor  premise  asserts  that  the  attributes  denoted  by  king- 
ship only  exist  in  conjunction  with  those  signified  by  the  word 
man.  The  major  asserts  as  before,  that  the  last-mentioned 
attributes  are  never  found  without  the  attribute  of  mortality. 
The  conclusion  is,  that  wherever  the  attributes  of  kingship  are 
found,  that  of  mortality  is  found  also. 

If  the  major  premise  were  negative,  as.  No  men  are  omni- 
potent, it  would  assert,  not  that  the  attributes  connoted  by 
''man*'  never  exist  without,  but  that  they  never  exist  with, 
those  connoted  by  '^  omnipotent :''  from  which,  together  with 
the  minor  premise,  it  is  concluded,  that  the  same  incom- 
patibility exists  between  the  attribute  omnipotence  and  those 
constituting  a  king.  In  a  similar  manner  we  might  analyse 
any  other  example  of  the  syllogism. 

If  we  generalize  this  process,  and  look  out  for  the  prin- 
ciple or  law  involved  in  every  such  inference,  and  presupposed 
in  every  syllogism  the  propositions  of  which  are  anything  more 
than  merely  verbal;  we  find,  not  the  unmeaning  dictum 
de  omni  et  nulla,  but  a  fundamental  principle,  or  rather  two 
principles,  strikingly  resembling  the  axioms  of  mathematics. 
The  first,  which  is  the  principle  of  affirmative  syllogisms; 
is,  that  things  which  coexist  with  the  same  thing,  coexist 
with  one  another.  The  second  is  the  principle  of  negative 
syllogisms,  and  is  to  this  effect :  that  a  thing  which  coexists 
with  another  thing,  with  which  other  a  third  thing  does  not 
coexist,  is  not  coexistent  with  that  third  thing.  These  axioms 
manifestly  relate  to  facts,  and  not  to  conventions ;  and  one  or 
other  of  them  is  the  ground  of  the  legitimacy  of  every  argu- 
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ment  in  which  facts  and  not  conventions  are  the  matter 
treated  of.* 

§  4.     It  remains  to  translate  this  exposition  of  the  syllo- 
gism from  the  one  into  the  other  of  the  two  languages  in 

*  Mr.  Herbert  SpeDoer  {Principles  of  Psychology,  pp.  125-7)i  though  his 
ibeory  of  the  syllogiBm  coincides  with  all  that  is  essential  of  mine,  thinks  it  a 
logical  fallacy  to  present  the  two  axioms  in  the  text,  as  the  regulating  principles 
of  syllogism.  He  charges  me  with  foiling  into  the  error  pointed  out  by  Arch- 
biihop  Whately  and  myself,  of  confounding  exact  likeness  with  literal  identity ; 
and  maintains,  that  we  ought  not  to  say  that  Socrates  possesses  the  same  attri- 
butes which  are  connoted  by  the  word  Man,  but  only  that  he  possesses  attri- 
butes eauMcUy  like  them  :  aooording  to  which  phraseology,  Socrates,  and  the  at- 
tribute mortality,  are  not  two  things  coexisting  with  the  same  thing,  as  the  axiom 
asserts,  but  two  things  coexisting  with  two  dififorent  things. 

I  think  it  is  Mr.  Spencer's  phraseology  and  not  mine  which  is  faulty.  Mr. 
Spenoer  appears  to  be  of  opinion  that  because  Socrates  and  Alcibiades  are  not 
the  same  man,  the  attribute  which  constitutes  them  men  should  not  be  called 
the  same  attribute  ;  that  because  the  humanity  of  one  man  and  that  of  another 
express  themselves  to  our  senses  not  by  the  same  individual  sensations  but  by 
sensations  exactly  alike^  humanity  ought  to  be  regarded  as  a  different  attribute 
in  every  different  man.  But  on  this  showing,  the  humanity  even  of  any  one 
man  should  be  considered  as  different  attributes  now  and  half-an-hour  hence ; 
for  the  sensations  by  which  it  will  then  manifest  itself  to  my  organs  will  not  be 
a  continuation  of  my  present  sensations,  but  a  repetition  of  them ;  fresh  sensa- 
tions, not  identical  with,  but  only  exactly  like,  the  present.  If  every  general 
conoeption,  instead  of  being  *'  the  One  in  the  Many,"  were  considered  to  be  as 
many  different  conceptions  as  there  are  things  to  which  it  is  applicable,  there 
would  be  no  such  thing  as  general  language.  A  name  would  have  no  general 
meaning  if  man  connoted  one  thing  when  predicated  of  John,  and  another 
though  closely  resembling  thing  when  predicated  of  William. 

The  meaning  of  any  general  name  is  some  outward  or  inward  phenomenon, 
consisting,  in  the  last  resort,  of  feelings ;  and  these  feelings,  if  their  continuity 
b  for  an  instant  broken,  are  no  longer  the  same  feelings,  in  the  sense  of  indi- 
vidual identity.  What,  then,  is  the  common  something  which  gives  a  meaning 
to  the  general  name  ?  Mr.  Spencer  can  only  say,  it  is  the  similarity  of  the 
feelings ;  and  I  rejoin,  the  attribute  is  precisely  that  similarity.  The  names  o^ 
attributes  are  names  for  the  resemblances  of  our  sensations  (or  other  feelings). 
Every  general  name,  whether  abstract  or  concrete,  denotes  or  oonnotes  one 
or  more  of  those  resemblances.  It  will  not,  probably,  be  denied,  that  if  a 
hundred  sensations  are  undistinguishably  alike,  their  resemblance  ought  to  be 
spoken  of  as  one  resemblance,  and  not  a  hundred  resemblances  which  merely 
rtsembU  one  another.  The  things  compared  are  many,  but  the  something 
common  to  all  of  them  must  be  conceived  as  one,  just  as  the  name  \b  conceived 
as  one^  though  corresponding  to  numerically  different  sensations  of  sound  each 
time  it  is  pronounced.    The  general  term  man  does  not  connote  the  sensations 
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wiiidi  we  SameAr  reoarfccd*  that  all  proposhioiiSy  juid  of 
coone  thcfcfixe  ill  cwnhtwatiop*  of  propoHtioDs,  might  be 
exprcflnd.  We  obserfcd  that  a  pcoposhion  might  be  oon- 
ffideied  xa  two  dx&ient  lights ;  aa  a  povtioii  of  oar  knowledge 
of  natarey  or  as  a  memorandum  fer  oar  goidanoe.  Under  the 
fonner,  or  ymlative  aspect,  an  affirmatiTe  general  proposi- 
tion m  an  assertion  of  a  specalatire  trath^  tiz.  that  whatever 
has  a  certain  attribote  has  a  certain  other  altribate.  Under 
the  other  aspect,  it  is  to  be  regarded  not  as  a  part  <^  oor  know- 
ledge, bat  as  an  aid  for  oar  practical  exigencies,  bj-  enabling 
us,  when  we  see  or  learn  that  an  obfcct  poasesses  one  of  the 
two  attribates,  to  infer  that  it  possesses  the  other;  thus  em- 
ploying the  first  attribote  as  a  mark  or  eridence  of  the  second. 
Thus  regarded,  erery  sy Uoginn  c«Hnes  within  the  following 
general  formula : — 

Attribate  A  is  a  mark  of  attribate  B, 

The  giren  object  has  the  mark  A, 

therrfore 

The  given  object  has  the  attribate  B. 
Beferred  to  this  t  vpe,  the  argoments  which  we  have  lately 
cited  as  specimens  of  the  s}'lIogi8m,  will  express  themselves  in 
the  following  manner : — 
The  attribates  of  man  are  a  mark  of  the  attribate  mortality, 

Socrates  has  the  attribates  of  man, 

therefore 

Socrates  has  the  attribute  mortality. 

deriTed  onoe  from  one  mao,    whidi»  onee  gone^  cmn   no  more  occur  again 

than  the  tame  flash  of  lightning.     It  connotes  the  geoenJ  type  of  the  aenia- 

tione  deriTed  ahrayi  from  all  men,  and  the  power  (ahrayi  thought  of  as  one)  of 

producing  sensations  of  that  type.     And  the  aadom  might  be  thus  worded :  Two 

tppet  tf  $etuatian  eadi  of  which  coexists  with  a  third  type^  coexist  with  another ; 

or,  Two  powen  eadi  of  which  coexists  with  a  third  power,  coexist  with  one 

another. 

Mr.  Spencer  has  nusandersiood  me  in  another  particular.   He  supposes  that 

the  coexistence  spok6n  of  in  the  axiom,  of  two  things  with  the  same  third 

thing,  means  simaltaneousness  in  time.    The  coexistence  meant  is  that  of  being 

jointly  attributes  of  the  same  subject.    The  attribute  of  being  boni  without 

teeth,  and  the  attribute  of  haring  thirty-two  teeth  in  mature  age^  are  in  this 

sense  coexistent^  both  being  attributes  of  man,  though  ex  vi  termini  nerer  of  tbe 

fame  man  at  the  same  time. 

*  8upra»  p.  128. 
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And  again. 
The  attributes  of  man  are  a  mark  of  the  attribute  mortality, 
The  attributes  of  a  king  are  a  mark  of  the  attributes  of  man, 

therefore 
The  attributes  of  a  king  are  a  mark  of  the  attribute  mortality. 

And  lastly. 
The  attributes  of  man  are  a  mark  of  the  absence  of  the 

attribute  omnipotence. 
The  attributes  of  a  king  are  a  mark  of  the  attributes  of  man, 

therefore 
The  attributes  of  a  king  are  a  mark  of  the  absence  of  the 
attribute  signified  by  the  word  omnipotent, 
(or,  are  evidence  of  the  absence  of  that  attribute.) 
To  correspond  with  this  alteration  in  the  form   of  the 
syllogisms,  the  axioms  on  which  the  syllogistic  process  is 
founded  must  undergo  a  corresponding  transformation.    In 
this  altered  phraseology,  both  those  axioms  may  be  brought 
\mder  one  general  expression;   namely,   that  whatever  pos- 
sesses any  mark,  possesses  that  which  it  is  a  mark  of.     Or, 
when  the   minor  premise  as  well  as  the  major  is  universal, 
we  may  state  it  thus :  Whatever  is  a  mark  of  any  mark,  is 
a  mark  of  that  which  this  last  is  a  mark  of.      To  trace  the 
identity  of  these  axioms  with  those  previously  laid  down,  may 
be  left  to  the  intelligent  reader.   We  shall  find,  as  we  proceed, 
the  gpreat  convenience  of  the  phraseology  into  which  we  have 
last  thrown  them,  and  which  is  better  adapted  than  any  I  am 
acquainted  with,  to  express  with  precision  and  force  what  is 
aimed  at,  and  actually  accomplished,   in  every  case  of  the 
ascertainment  of  a  truth  by  ratiocination. 
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§  I.  We  LftTe  sliovik  wbat  it  tlie  ml  natore  of  the  troths 
with  which  the  SjCoeisii  it  coBTefvuit,  in  oofitTadutinctioD 
to  the  more  iopcrfical  manmfr  ia  whi^  their  iinp<Mt  it  con- 
ceired  in  the  eonmioii  theorr ;  mud  what  are  the  fimdamental 
aiir>iiMi  oo  which  its  probatiTe  force  ar  eondusivcoev  depends. 
We  hare  now  to  inqniie,  whether  the  srllogittie  proeeflB^  that 
of  reafr>nin^  from  generals  to  paiticiihtfSy  is,  w  is  not,  a  pro- 
cess of  inference ;  a  progress  from  the  known  to  the  unknown  ; 
a  means  of  coming  to  a  knowledge  of  something  which  we  did 
not  know  before. 

Logicians  hare  been  remarkaUy  nnanimoos  in  their  mode 
of  answering  this  qoestion.  It  is  universally  allowed  that  a 
sjrllc^ism  is  yieioos  if  there  be  anything  more  in  the  oonda- 
tion  than  was  assmned  in  the  premises.  Bat  this  is,  in  fact, 
to  say,  that  nothing  ever  was,  or  can  be,  proved  by  syllogism, 
which  was  not  known,  or  assumed  to  be  known,  before.  Is 
ratiocination,  then,  not  a  process  of  inference?  and  is  the 
syllogism,  to  which  the  word  reasoning  has  so  often  been 
represented  to  be  exclusively  appropriate,  not  really  entitled 
to  be  called  reasoning  at  all  ?  This  seems  an  inevitable  con- 
seqnence  of  the  doctrine,  admitted  by  all  writers  on  the 
subject,  that  a  syllogism  can  prove  no  more  than  is  involved 
in  the  premises.  Yet  the  acknowledgment  so  explicitly  made, 
has  not  prevented  one  set  of  writers  from  continuing  to  repre- 
sent the  syllogism  as  the  correct  analysis  of  what  the  mind 
actually  performs  in  discovering  and  proving  the  larger  half 
of  the  truths,  whether  of  science  or  of  daily  life,  which  we 
believe ;  while  those  who  have  avoided  this  inconsistency,  and 
followed  out  the  general  theorem  respecting  the  log^pal  value 
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of  the  syllogism  to  its  legitimate  corollary^  have  been  led  to 
impute  uselessness  and  frivolity  to  the  syllogistic  theory  itself, 
on  the  ground  of  the  petiiio  prineipii  which  they  allege  to  be 
inherent  in  every  syllogism.  As  I  believe  both  these  opinions 
to  be  fundamentally  erroneous,  I  must  request  the  attention 
of  the  reader  to  certain  considerations,  without  which  any  just 
appreciation  of  the  true  character  of  the  syllogism,  and  the 
functions  it  performs  in  philosophy,  appears  to  me  impossible ; 
but  which  seem  to  have  been  either  overlooked,  or  insuffi- 
ciently adverted  to,  both  by  the  defenders  of  the  syllogistic 
theory  and  by  its  assailants. 

§  2.  It  must  be  granted  that  in  every  syllogism,  con- 
sidered as  an  argument  to  prove  the  conclusion,  there  is  a 
petiiio  jorincipii,    .When  we  say. 

All  men  are  mortal, 
Socrates  is  a  man, 

therefore 
Socrates  is  mortal ; 

it  is  unanswerably  urged  by  the  adversaries  of  the  syllogistic 
theory,  that  the  proposition,  Socrates  is  mortal,  is  presupposed 
in  the  more  general  assumption.  All  men  are  mortal :  that  we 
cannot  be  assured  of  the  mortality  of  all  men,  unless  we  are 
already  certain  of  the  mortality  of  every  individual  man :  that 
if  it  be  still  doubtful  whether  Socrates,  or  any  other  individual 
you  choose  to  name,  be  mortal  or  not,  the  same  degree  of  un- 
certainty must  hang  over  the  assertion,  AU  men  are  mortal : 
that  the  general  principle,  instead  of  being  given  as  evidence 
of  the  particular  case,  cannot  itself  be  taken  for  true  without 
exception,  until  every  shadow  of  doubt  which  could  affect  any 
case  comprised  with  it,  is  dispelled  by  evidence  aliundi ;  and 
then  what  remains  for  the  syllogism  to  prove?  That,  in 
short,  no  reasoning  from  generals  to  particulars  can,  as  such, 
prove  anything:  since  from  a  general  principle  we  cannot 
infer  any  particulars,  but  those  which  the  principle  itself 
assumes  as  known. 

This  doctrine  appears  to  me  irrefragable ;  and  if  logicians. 
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thoagh  iiiuible  to  dispute  it^  hare  usually  exhibited  a  strong 
disposition  to  explain  it  awaj^  this  was  not  because  they  oonld 
discover  any  flaw  in  the  argoment  itself,  bat  because  the 
contrary  opinion  seemed  to  rest  on  arguments  equally  indis- 
putable. In  the  syllogism  last  referred  to,  for  example,  or 
in  any  of  those  which  we  preriously  constructed,  is  it  not 
evident  that  the  conclusion  may,  to  the  person  to  whom  the 
syllogism  is  presented,  be  actually  and  iomd  fide  a  new  truth? 
Is  it  not  matter  of  daily  experience  that  truths  previously 
unthought  of,  &cts  which  have  not  been,  and  cannot  be, 
directly  observed,  are  arrived  at  by  way  of  general  reason- 
ing? We  t)elieve  that  the  Duke  of  Wellington  is  mortal. 
We  do  not  know  this  by  direct  observation,  so  long  as  he  is  not 
yet  dead.  If  we  were  asked  how,  this  being  the  case,  we  know 
the  duke  to  be  mortal,  we  should  probably  answer.  Because 
all  men  are  so.  Here,  therefore,  we  arrive  at  the  know- 
ledge of  a  truth  not  (as  yet)  susceptible  of  observation,  by 
a  reasoning  which  admits  of  being  exhibited  in  the  following 
syllogism  : — 

All  men  are  mortal. 

The  Duke  of  Wellington  is  a  man, 

therefore 

The  Duke  of  Wellington  is  mortal. 

And  since  a  large  portion  of  Qur  knowledge  is  thus  acquired, 
logicians  have  persisted  in  representing  the  syllogism  as  a 
process  of  inference  or  proof;  though  none  of  them  has  cleared 
up  the  difficulty  which  arises  from  the  inconsistency  between 
that  assertion,  and  the  principle,  that  if  there  be  anything 
in  the  conclusion  which  was  not  already  asserted  in  the  pre- 
mises, the  argument  is  vicious.  For  it  is  impossible  to 
attach  any  serious  scientific  value  to  such  a  mere  salvo,  as  the 
distinction  drawn  between  being  involved  hy  implication  in  the 
premises,  and  being  directly  asserted  in  them.  When  Arch- 
bishop Whately  says*  that  the  object  of  reasoning  is  **  merely 
to  expand  and  unfold  the  assertions  wrapt  up,  as  it  were,  and 
implied  in  those  with  which  we  set  out,  and  to  bring  a  person 

*  Ugic,  p.  239  (9th  ed.) 
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to  perceiv^e  and  acknowledge  the  fall  force  of  that  which  he  has 
admitted/'  he  does  not^  I  think,  meet  the  real  difficulty  re- 
quiring to  be  explained,  namely,  how  it  happens  that  a  science, 
like  geometry,  can  be  all  "  wrapt  up''  in  a  few  definitions 
and  axioms.  Nor  does  this  defence  of  the  syllogism  differ 
much  from  what  its  assailants  urge  against  it  as  an  accusation, 
when  they  charge  it  with  being  of  no  use  except  to  those  who 
seek  to  press  the  consequences  of  an  admission  into  which  a 
person  has  been  entrapped  without  having  considered  and 
understood  its  full  force.  When  you  admitted  the  major 
premise,  you  asserted  the  conclusion ;  but,  says  Archbishop 
Whately,  you  asserted  it  by  implication  merely :  this,  how- 
ever, can  here  only  mean  that  you  asserted  it  unconsciously; 
that  you  did  not  know  you  were  asserting  it;  but,  if  so,  the 
difficulty  revives  in  this  shape — Ought  you  not  to  have 
known  ?  Were  you  warranted  in  asserting  the  general  pro- 
position without  having  satisfied  yourself  of  the  truth  of 
everything  which  it  fairly  includes  ?  And  if  not,  is  not  the 
syllogistic  Mi  primd /acie  what  its  assailants  afiirm  it  to  be, 
a  contrivance  for  catching  you  in  a  trap,  and  holding  you 
&stinit?* 

§  3*  From  this  difficulty  there  appears  to  be  but  one 
issue.  The  proposition  that  the  Duke  of  Welling^n  is 
mortal,  is  evidently  an  inference ;  it  is  got  at  as  a  conclusion 


*  It  11  hardly  neoeMary  to  say,  that  I  am  oot  contending  for  any  such  ab- 
rardity  af  that  we  actvally  "  ought  to  have  known"  and  considered  the  case  of 
erery  individoal  man,  past,  present,  and  future,  before  afiSrming  that  all  men 
are  mortal :  although  this  interpretation  has  been,  strangely  enough,  put  upon 
the  preceding  obeervations.  There  is  no  difference  between  me  and  Archbishop 
What«ly,  or  any  other  defender  of  the  syllogism,  on  the  practical  part  of  the 
matter ;  I  am  only  pointing  out  an  inconsistency  in  the  logical  theory  of  it,  as 
conceived  by  almost  all  writers.  I  do  not  say  that  a  person  who  affirmed,  be- 
fore the  Duke  of  Wellington  was  bom,  that  all  men  are  mortal,  knew  that  the 
Duke  of  Wellington  was  mortal ;  but  I  do  say  that  he  atserttd  it ;  and  I  ask 
for  an  explanation  of  the  apparent  logical  fallacy,  of  adducing  in  proof  of  the 
Doke  of  Wellington's  mortality,  a  general  statement  which  presupposes  it. 
Finding  no  sufficient  resolution  of  this  difficulty  in  any  of  the  writers  on  Logic;, 
I  have  attempted  to  supply  one. 

VOU  U  14 
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TO  m  something  else ;  but  do  we,  in  reality,  conclade  it  from 
the  proposition,  All  men  are  mortal?     I  answer,  no. 

The  error  committed  is,  I  conoeiTe,  that  of  overlooking 
the  distinction  between  two  parts  of  the  process  of  philo- 
sophizing, the  inferring  part,  and  the  registering  part;  and 
ascribing  to  the  latter  the  ftmetions  of  the  former.  The 
mistake  is  that  of  referring  a  person  to  his  own  notes  for 
the  origin  of  his  knowledge.  If  a  person  is  asked  a  question, 
and  is  at  the  moment  unable  to  answer  it,  he  may  refresh 
his  memory  by  turning  to  a  memorandum  which  he  carries 
about  with  him.  But  if  he  were  asked,  how  the  fact  came 
to  his  knowledge,  he  would  scarcely  answer,  because  it  was 
set  down  in  his  note-book :  unless  the  book  was  written, 
like  the  Koran,  with  a  quill  from  the  wing  of  the  angel 
Gabriel. 

Assuming  that  the  proposition.  The  Duke  of  Wellington 
is  mortal,  is  immediately  an  inference  from  the  proposition. 
All  men  are  mortal ;  whence  do  we  derive  our  knowledge  of 
that  general  truth  ?  Of  course  from  observation.  Now,  all 
which  man  can  observe  are  individual  cases.  From  these  all 
general  truths  must  be  drawn,  and  into  these  they  may  be 
again  resolved :  for  a  general  truth  is  but  an  aggregate  of 
particular  truths ;  a  comprehensive  expression,  by  which  an 
indefiuite  number  of  individual  facts  are  affirmed  or  denied 
at  once.  But  a  general  proposition  is  not  merely  a  com* 
pendious  form  for  recording  and  preserving  in  the  memory 
a  number  of  particular  facts,  all  of  which  have  been  observed. 
Generalization  is  not  a  process  of  mere  naming,  it  is  also  a 
process  of  inference.  From  instances  which  we  have  ob- 
served, we  feel  warranted  in  concluding,  that  what  we  found 
true  in  those  instances,  holds  in  all  similar  ones,  past, 
present,  and  future,  however  numerous  they  may  be.  We 
then,  by  that  valuable  contrivance  of  language  which  enables 
us  to  speak  of  many  as  if  they  were  one,  record  all  that  we 
have  observed,  together  with  all  that  we  infer  from  our 
observations, .  in  one  concise  expression ;  and  have  thus  only 
one  proposition,  instead  of  an  endless  number,  to  remember 
or  to  communicate.    The  results  of  many  observations  and 
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inferences,  and  instractions  for  making  innumerable  infe- 
rences in  unforeseen  cases,  are  compressed  into  one  short 
sentence. 

When,  therefore,  we  conclude  from  the  death  of  John  and 
Thomas,  and  every  other  person  we  ever  heard  of  in  whose 
case  the  experiment  had  been  fairly  tried,  that  the  Duke  of 
Wellington  is  mortal  like  the  rest;  we  may,  indeed,  pass 
through  the  generalization.  All  men  are  mortal,  as  an  inter- 
mediate stage ;  but  it  is  not  in  the  latter  half  of  the  process, 
the  descent  from  all  men  to  the  Duke  of  Wellington,  that 
the  inference  resides.  The  inference  is  finished  when  we 
have  asserted  that  all  men  are  mortal  What  remains  to 
be  performed  afterwards  is  merely  decjrphering  our  own 
notes. 

Archbishop  Whately  has  contended  that  syllogising,  or 
reasoning  from  generals  to  particulars,  is  not,  agreeably  to 
the  vulgar  idea,  a  peculiar  mode  of  reasoning,  but  the  philo- 
sophical analysis  of  Ike  mode  in  which  all  men  reason,  and 
must  do  so  if  they  reason  at  all.  With  the  deference  due 
to  so  high  an  authority,  I  cannot  help  thinking  that  the 
vulgar  notion  is,  in  this  case,  the  more  correct.  If,  from  our 
experience  of  John,  Thomas,  &c.,  who  once  were  living,  but 
are  now  dead,  we  are  entitled  to  conclude  that  all  human 
beings  are  mortal,  we  might  surely  without  any  logical  incon- 
sequence have  concluded  at  once  from  those  instances, 
that  the  Duke  of  Wellington  is  mortal.  The  mortality  of 
John,  Thomas,  and  company  is,  after  all,  the  whole  evidence 
we  have  for  the  mortality  of  the  Duke  of  Wellington.  Not 
one  iota  is  added  to  the  proof  by  interpolating  a  general  pro- 
position. Since  the  individual  cases  are  all  the  evidence  we 
can  possess,  evidence  which  no  logical  form  into  which  we 
choose  to  throw  it  can  make  greater  than  it  is;  and  since 
that  evidence  is  either  sufficient  in  itself,  or,  if  insufficient 
for  the  one  purpose,  cannot  be  sufficient  for  the  other ;  I  am 
unable  to  see  why  we  should  be  forbidden  to  take  the  shortest 
cut  from  these  sufficient  premises  to  the  conclusion,  and  con- 
strained to  travel  the  ''high  priori  road,''  by  the  arbitrary 
fiat  of  logicians.    I  cannot  perceive  why  it  should  be  impos- 
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eible  to  journey  from  one  place  to  another  anlesB  we  ^'  march 
up  a  hill^  and  then  march  down  again/'  It  may  be  the  safest 
roady  and  there  may  be  a  resting-pkoe  at  the  top  of  the  hOI, 
aflBording  a  commanding  view  of  the  surroanding  country; 
but  for  the  mere  purpoee  of  arriving  at  oar  journey's  end^  our 
taking  that  road  is  perfectly  optional ;  it  is  a  question  of  time, 
trouble,  and  danger. 

Not  only  mag  we  reason  from  particulars  to  particulars 
without  passing  through  generals,  but  we  perpetuaUy  do  so 
reason.  All  our  earliest  inferences  are  of  this  nature.  From 
the  first  dawn  of  intelligence  we  draw  inferences,  but  yeais 
elapse  before  we  learn  the  use  of  general  lang^ge.  The 
child,  who,  having  burnt  his  fingers,  avoids  to  thrust  them 
again  into  the  fire,  has  reasoned  or  inferred,  though  he  has 
never  thought  of  the  general  maxim,  Fire  bums.  He  knows 
from  memory  that  he  has  been  burnt,  and  on  this  evidence 
believes,  when  he  sees  a  candle,  that  if  he  puts  his  finger  into 
the  flame  of  it,  he  will  be  burnt  again.  He  believes  this  in 
every  case  which  happens  to  arise ;  but  without  looking,  in 
each  instance,  beyond  the  present  case.  He  is  not  generalizing ; 
he  is  inferring  a  particular  from  particulars.  In  the  same 
way,  also,  brutes  reason.  There  is  no  ground  for  attributing 
to  any  of  the  lower  animals  the  use  of  signs,  of  such  a  nature 
as  to  render  general  propositions  possible.  But  those  animals 
profit  by  experience,  and  avoid  what  they  have  found  to  cause 
them  pain,  in  the  same  manner,  though  not  always  with  the 
same  skill,  as  a  human  creature.  Not  only  the  burnt  child, 
but  the  burnt  dog,  dreads  the  fire. 

I  believe  that,  in  point  of  fact,  when  drawing  inferences 
from  our  personal  experience,  and  not  from  maxims  handed 
down  to  us  by  books  or  tradition,  we  much  oftener  conclude 
from  particulars  to  particulars  directly,  than  through  the 
intermediate  agency  of  any  general  proposition.  We  are 
constantly  reasoning  from  ourselves  to  other  people,  or  from 
one  person  to  another,  without  giving  ourselves  the  trouble 
to  erect  our  observations  into  general  maxims  of  human  or 
external  nature.  When  we  conclude  that  some  person  will, 
on  some  given  occasion,  feel  or  act  so  and  so,  we  sometimes 
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jadge  from  an  enlarged  consideration  of  tlie  manner  in  which 
human  beings  in  general^  or  persons  of  some  particular  cha* 
racter,  are  accustomed  to  feel  and  act ;  but  much  ofbener  firom 
merely  recollecting  the  feelings  and  conduct  of  the  same 
person  in  some  previous  instance^  or  from  considering  how 
we  should  feel  or  act  ourselves.  It  is  not  only  the  village 
matron,  who,  when  called  to  a  consultation  upon  the  case  of 
a  neighbour's  child,  pronounces  on  the  evil  and  its  remedy 
simply  on  the  recollection  and  authority  of  what  she  accounts 
the  similar  case  of  her  Lucy.  We  all,  where  we  have  no 
definite  maxims  to  steer  by,  guide  ourselves  in  the  same 
way :  and  if  we  have  an  extensive  experience,  and  retain  its 
impressions  strongly,  we  may  acquire  in  this  manner  a  very 
considerable  power  of  accurate  judgment,  which  we  may  he 
utterly  incapable  of  justifying  or  of  communicating  to  others. 
Among  the  higher  order  of  practical  intellects,  there  have 
been  many  of  whom  it  was  remarked  how  admirably  they 
suited  their  means  to  their  ends,  without  being  able  to  give 
any  sufficient  reasons  for  what  they  did;  and  applied,  or 
seemed  to  apply,  recondite  principles  which  they  were 
wholly  unable  to  state.  This  is  a  natural  consequence  of 
having  a  mind  stored  with  appropriate  particulars,  and 
having  been  long  accustomed  to  reason  at  once  from  these 
to  fresh  particulars,  without  practising  the  habit  of  stating  to 
oneself  or  to  others  the  corresponding  general  propositions. 
An  old  warrior,  on  a  rapid  glance  at  the  outlines  of  the 
ground,  is  able  at  once  to  give  the  necessary  orders  for  a 
skilful  arrangement  of  his  troops ;  though  if  he  has  received 
little  theoretical  instruction,  and  has  seldom  been  called 
upon  to  answer  to  other  people  for  his  conduct,  he  may 
never  have  had  in  his  mind  a  single  general  theorem 
respecting  the  relation  between  ground  and  array.  But  his 
experience  of  encampments,  in  circumstances  more  or  less 
similar,  lias  left  a  number  of  vivid,  unexpressed,  ungeneral* 
ized  analogies  in  his  mind,  the  most  appropriate  of  which, 
instantly  suggesting  itself,  determines  him  to  a  judicious 
arrangement. 

The  skill  of  an  uneducated  person  in  the  use  of  weapons. 
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or  of  tool8>  is  of  a  precisely  similar  nature.  The  savage  who 
executes  unerringly  the  exact  throw  which  brings  down  his 
game^  or  his  enemy^  in  the  manner  most  suited  to  his  purpose, 
under  the  operation  of  all  the  conditions  necessarily  involved, 
the  weight  and  form  of  the  weapon,  the  direction  and  distance 
of  the  object,  the  action  of  the  wind,  &c.,  owes  this  power 
to  a  long  series  of  previous  experiments,  the  results  of  which 
he  certainly  never  framed  into  any  verbal  theorems  or  rules. 
The  same  thing  may  generally  be  said  of  any  other  extraor- 
dinary manual  dexterity.  Not  long  ago  a  Scotch  manufacturer 
procured  from  England,  at  a  high  rate  of  wages,  a  working 
dyer,  famous  for  producing  very  fine  colours,  with  the  view 
of  teaching  to  his  other  workmen  the  same  skill.  The  work- 
man came ;  but  his  mode  of  proportioning  the  ingpredients, 
in  which  lay  the  secret  of  the  effects  he  produced,  was  by 
taking  them  up  in  handfuls,  while  the  common  method  was  to 
weigh  them.  The  manufacturer  sought  to  make  him  turn  his 
handling  system  into  an  equivalent  weighing  system,  that  the 
general  principle  of  his  peculiar  mode  of  proceeding  might 
be  ascertained.  This,  however,  the  man  found  himself  quite 
unable  to  do,  and  therefore  could  impart  his  skill  to  nobody. 
He  had,  from  the  individual  cases  of  his  own  experience, 
established  a  connexion  in  his  mind  between  fine  effects  of 
colour,  and  tactual  perceptions  in  handling  his  dyeing 
materials ,-  and  from  these  perceptions  he  could,  in  any  par- 
ticular case,  infer  the  means  to  be  employed,  and  the  effects 
which  would  be  produced,  but  could  not  put  others  in  pos- 
session of  the  grounds  on  which  he  proceeded,  from  having 
never  generalized  them  in  his  own  mind,  or  expressed  them 
in  language. 

Almost  every  one  knows  Lord  Mansfield's  advice  to  a 
man  of  practical  good  sense,  who,  being  appointed  governor 
of  a  colony,  had  to  preside  in  its  court  of  justice,  without 
previous  judicial  practice  or  legal  education.  The  advice 
was  to  give  his  decision  boldly,  for  it  would  probably  be 
right ;  but  never  to  venture  on  assigning  reasons,  for  they 
would  almost  infallibly  be  wrong.  In  cases  like  this^  which 
are  of  no  uncommon  occurrence,  it  would  be  absurd  to  sup- 
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pose  that  the  bad  reason  was  the  source  of  the  ^od  decision. 
Lord  Mansfield  knew  that  if  any  reason  were  assigned  it 
would  be  necessarily  an  afterthought^  the  judge  being  in  fact 
guided  by  impressions  from  past  experience^  without  the 
circuitous  process  of  framing  general  principles  from  them, 
and  that  if  he  attempted  to  frame  any  such  he  would 
assuredly  fail.  Lord  Mansfield^  however,  would  not  have 
doubted  that  a  man  of  equal  experience,  who  had  also  a 
mind  stored  with  general  propositions  derived  by  legitimate 
induction  from  that  experience,  would  have  been  greatly  pre- 
ferable as  a  judge,  to  one,  however  sagacious,  who  could  not 
be  trusted  with  the  explanation  and  justification  of  his  own 
judgments.  The  cases  of  men  of  talent  performing  wonderful 
things  they  know  not  how,  are  examples  of  the  rudest  and 
most  spontaneous  form  of  the  operations  of  superior  minds. 
It  is  a  defect  in  them,  and  often  a  source  of  errors,  not  to 
have  generalized  as  they  went  on ;  but  generalization,  though 
a  help,  the  most  important  indeed  of  all  helps,  is  not  an 
essential. 

Even  the  scientifically  instructed,  who  possess,  in  the  form 
of  general  propositions,  a  systematic  record  of  the  results  of  the 
experience  of  mankind,  need  not  always  revert  to  those  general 
propositions  in  order  to  apply  that  experience  to  a  new  case. 
It  is  justly  remarked  by  Dugald  Stewart,  that  though  the 
reasonings  in  mathematics  depend  entirely  on  the  axioms,  it  is 
by  no  means  necessary  to  our  seeing  the  conclusiveness'  of  the 
proof,  that  the  axioms  should  be  expressly  adverted  to.  When 
it  is  inferred  that  AB  is  equal  to  CD  because  each  of  them  is 
equal  to  £F,  the  most  uncultivated  understanding,  as  soon  as 
the  propositions  were  understood,  would  assent  to  the  in- 
ference, without  having  ever  heard  of  the  general  truth  that 
*^  things  which  are  equal  to  the  same  thing  are  equal  to  one 
another/^  This  remark  of  Stewart,  consistently  followed  out, 
goes  to  the  root,  as  I  conceive,  of  the  philosophy  of  ratiocina- 
tion; and  it  is  to  )>e  regretted  that  he  himself  stopt  short 
at  a  much  more  limited  application  of  it.  He  saw  that  the 
(general  propositions  on  which  a  reasoning  is  said  to  depend, 
may,  in  certain  cases,  be  altogether  omitted,  without  impair- 
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ing  its  probative  force.  But  he  imagined  thia  to  be  a  peculiarity 
belonging  to  axioms ;  and  argued  from  it,  that  axioms  are  not 
the  foundations  or  first  principles  of  geometry^  from  which  all 
the  other  truths  of  the  science  are  synthetically  deduced  (as 
the  laws  of  motion  and  of  the  composition  of  forces  in  dyna« 
mics^  the  equal  mobility  of  fluids  in  hydrostatics,  the  laws  of 
reflection  and  refraction  in  optics,  are  the  first  principles  of 
those  sciences) ;  but  are  merely  necessary  assumptions,  self- 
evident  indeed,  and  the  denial  of  which  would  annihilate  all 
demonstration,  but  from  which,  as  premises,  nothing  can  be 
demonstrated.  In  the  present,  as  in  many  other  instances, 
this  thoughtful  and  elegant  writer  has  perceived  an  important 
truth,  but  only  by  halves.  Finding,  in  the  case  of  geometrical 
axioms,  that  general  names  have  not  any  talismanic  virtue  for 
coi\juring  new  truths  out  of  the  pit  of  darkness,  and  not  seeing 
that  this  is  equally  true  in  every  other  case  of  generalization, 
he  contended  that  axioms  are  in  their  nature  barren  of  conse- 
quences, and  that  the  really  fruitful  truths,  the  real  first  prin- 
ciples of  geometry,  are  the  definitions ;  that  the  definition,  for 
example,  of  the  circle  is  to  the  properties  of  the  circle,  what 
the  laws  of  equilibrium  aud  of  the  pressure  of  the  atmosphere, 
are  to  the  rise  of  the  mercury  in  the  Torricellian  tube.  Yet 
all  that  he  had  asserted  respecting  the  function  to  which  the 
axioms  are  confined  in  the  demonstrations  of  geometry,  holds 
equally  true  of  the  definitions.  Every  demonstration  in  Euclid 
might  be  carried  on  without  them.  This  is  apparent  from  the 
ordinary  process  of  proving  a  proposition  of  geometry  by  means 
of  a  diagram.  What  assumption,  in  fact,  do  we  set  out  from, 
to  demonstrate  by  a  diagram  any  of  the  properties  of  the 
circle  ?  Not  that  in  all  circles  the  radii  are  equal,  but  only 
that  they  are  so  in  the  circle  ASC.  As  our  warrant  for 
assuming  this,  we  appeal,  it  is  true,  to  the  definition  of  a  circle 
in  general ;  but  it  is  only  necessary  that  the  assumption  be. 
granted  in  the  case  of  the  particular  circle  supposed.  From 
this,  which  is  not  a  general  but  a  singular  proposition,  com- 
bined with  other  propositions  of  a  similar  kind,  some  of  which. 
when  generalized  are  called  definitions,  and  others  axioms,  we 
prove  that  a  certain  conclusion  is  true,  not  of  all  circles^  but 
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of  the  particular  circle  ABC  ;  or  at  least  would  be  so,  if  the 
facts  precisely  accorded  with  our  assumptions.  The  enunda- 
tioD,  as  it  is  called,  that  is,  the  general  theorem  which  stands 
at  the  head  of  the  demonstration,  is  not  the  proposition 
actually  demonstrated.  One  instance  only  is  demonstrated : 
but  the  process  by  which  this  is  done,  is  a  process  which, 
when  we  consider  its  nature,  we  perceive  might  be  exactly 
copied  in  an  indefinite  number  of  other  instances ;  in  every 
instance  which  conforms  to  certain  conditions.  The  con<» 
trivance  of  general  language  furnishing  us  with  terms  which 
connote  these  conditions,  we  are  able  to  assert  this  indefinite 
multitude  of  truths  in  a  single  expression,  and  this  expression 
is  the  general  theorem.  By  dropping  the  use  of  diagrams,  and 
substituting,  in  the  demonstrations,  general  phrases  for  the 
letters  of  the  alphabet,  we  might  prove  the  general  theorem 
directly,  that  is,  we  might  demonstrate  all  the  cases  at  once ; 
and  to  do  this  we  must,  of  course,  employ  as  our  premises,  the 
axioms  and  definitions  in  their  general  form.  But  this  only 
means,  that  if  we  can  prove  an  individual  conclusion  by  assum- 
ing an  individual  fact,  then  in  whatever  case  we  are  warranted 
in  making  an  exactly  similar  assumption,  we  may  draw  an 
exactly  similar  conclusion.  The  definition  is  a  sort  of  notice 
to  ourselves  and  others,  what  assumptions  we  think  ourselves 
entitled  to  make.  And  so  in  all  cases,  the  general  propositions, 
whether  called  definitions,  axioms,  or  laws  of  nature,  which  we 
lay  down  at  the  beginning  of  our  reasonings,  are  merely 
abridged  statements,  in  a  kind  of  short-hand,  of  the  particular 
facts,  which,  as  occasion  arises,  we  either  think  we  may  pro- 
ceed on  as  proved,  or  intend  to  assume.  In  any  one  demon- 
stration it  is  enough  if  we  assume  for  a  particular  case  suitably 
selected,  what  by  the  statement  of  the  definition  or  principle 
we  announce  that  we  intend  to  assume  in  all  cases  which  may 
arise.  The  definition  of  the  circle,  therefore,  is  to  one  of 
Euclid's  demonstrations,  exactly  what,  according  to  Stewart, 
the  axioms  are ;  that  is,  the  demonstration  does  not  depend  on 
it,  but  yet  if  we  deny  it  the  demonstration  fails.  The  proof 
does  not  rest  on  the  general  assumption,  but  on  a  similar 
assumption  confined  to  the  particular  case :  that  case,  however. 
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being  chosen  as  a  specimen  or  paradigm  of  the  whole  class  of 
cases  included  in  the  theorem^  there  can  be  no  ground  for 
making  the  assumption  in  that  case  which  does  not  exist 
in  every  other;  and  to  deny  the  assumption  as  a  general 
truths  is  to  deny  the  right  of  making  it  in  the  particular 
instance. 

There  are,  undoubtedly,  the  most  ample  reasons  for  stating 
both  the  principles  and  the  theorems  in  their  general  form, 
and  these  will  be  explained  presently,  so  far  as  explanation  is 
requisite.  But,  that  unpractised  learners,  even  in  making  use 
of  one  theorem  to  demonstrate  another,  reason  rather  from 
particular  to  particular  than  from  the  general  proposition, 
is  manifest  from  the  difficulty  they  find  in  applying  a  theorem 
to  a  case  in  which  the  configuration  of  the  diagpram  is 
extremely  unlike  that  of  the  diagram  by  which  the  original 
theorem  was  demonstrated.  A  difficulty  which^  except  in 
cases  of  unusual  mental  power,  long  practice  can  alone 
remove,  and  removes  chiefly  by  rendering  us  familiar  with 
all  the  configurations  consistent  with  the  general  conditions 
of  the  theorem. 

§  4.  From  the  considerations  now  adduced,  the  following 
conclusions  seem  to  be  established.  All  inference  is  from  par- 
ticulars to  particulars :  General  propositions  are  merely  regis- 
ters of  such  inferences  already  made,  and  short  formulse  for 
making  more :  The  major  premise  of  a  syllogism,  conse- 
quently, is  a  formula  of  this  description  :  and  the  conclusion  is 
hot  an  inference  drawn  from  the  formula,  but  an  inference 
drawn  according  to  the  formula :  the  real  logical  antecedent,  or 
premise,  being  the  particular  facts  from  which  the  general 
proposition  was  collected  by  induction.  Those  facts,  and  the 
individual  instances  which  supplied  them,  may  have  been  for- 
gotten ;  but  a  record  remains,  not  indeed  descriptive  of  the 
facts  themselves,  but  showing  how  those  cases  may  be  distin- 
guished, respecting  which  the  facts,  when  known,  were  consi- 
dered to  warrant  a  given  inference.  According  to  the  indica- 
tions of  this  record  we  draw  our  conclusion ;  which  is,  to  all 
intents  and  purposes,  a  conclusion  from  the  forgotten  facts. 
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For  this  it  is  essential  that  we  should  read  the  record  correctly : 
and  the  rules  of  the  syllogism  are  a  set  of  precautions  to  ensure 
our  doing  so. 

This  view  of  the  functions  of  the  syllogism  is  confirmed 
by  the  consideration  of  precisely  those  cases  which  might  be 
expected  to  be  least  favourable  to  it^  namely^  those  in  which 
ratiocination  is  independent  of  any  previous  induction.      We 
have  already  observed  that  the  syllogism,  in  the  ordinary 
course  of  our  reasoning,  is  only  the  latter  half  of  the  process 
of  travelling  from  premises  to  a  conclusion.     There  are,  how- 
ever,  some  peculiar  cases  in  which  it  is  the  whole  process. 
Particulars  alone  are  capable  of  being  subjected  to  observation ; 
and  all  knowledge  which  is  derived  from  observation,  l)egins, 
therefore,  of  necessity,  in  particulars ;  but  our  knowledge  may, 
in  cases  of  certain  descriptions,  be  conceived  as  coming  to  us 
from  other  sources  than  observation.     It  may  present  itself  as 
coming  from  testimony,  which,  on  the  occasion  and  for  the 
purpose  in  hand,  is  accepted  as  of  an  authoritative  character  : 
and  the  information  thus  communicated,  may  be  conceived  to 
comprise  not  only  particular  facts  but  general  propositions,  as 
when  a  scientific  doctrine  is  accepted  without  examination  on 
the  authority  of  writers,  or  a  theological  doctrine  on  that  of 
Scripture.     Or  the  generalization  may  not  be,  in  the  ordinary 
sense,  an  assertion  at  all,  but  a  command ;  a  law,  not  in  the 
philosophical,  but  in  the  moral  and  political  sense  of  the  term  : 
an  expression  of  the  desire  of  a  superior,  that  we,  or  any 
number  of  other  persons,  shall  conform  our  conduct  to  certain 
general  instructions.     So  far  as  this  asserts  a  fact,  namely,  a 
volition  of  the  legislator,  that  fact  is  an  individual  fact,  and  the 
proposition,  therefore,  is  not  a  general  proposition.      But  the 
description  therein  contained  of  the  conduct  which  it  is  the 
will  of  the  legislator  that  his  subjects  should  observe,  is  general. 
The  proposition  asserts,  not  that  all  men  are  anything,  but 
that  all  men  shall  do  something. 

In  both  these  cases  the  generalities  are  the  original  data, 
and  the  particulars  are  elicited  from  them  by  a  process  which 
correctly  resolves  itself  into  a  series  of  syllogisms.  The  real 
nature,  however,  of  the  supposed  deductive  process,  is  evident 
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enough.  The  only  point  to  be  determined  is,  whether  the 
authority  which  dechtred  the  general  proposition,  intended 
to  include  this  case  in  it ;  and  whether  the  legislator  intended 
his  command  to  apply  to  the  present  case  among  others,  or 
not.  This  is  ascertained  by  examining  whether  the  owe  pos- 
sesses the  marks  by  which,  as  those  authorities  have  signified, 
the  cases  which  they  meant  to  certify  or  to  influence  may  be 
known.  The  object  of  the  inquiry  is  to  make  out  the  wit- 
ness's or  the  legislator's  intention,  through  the  indication 
g^ven  by  their  words.  This  is  a  question^  as  the  Germans 
express  it,  of  hermeneutics.  The  operation  is  not  a  process  of 
inference,  but  a  process  of  interpretation. 

In  this  last  phrase  we  have  obtained  an  expression  which 
appears  to  me  to  characterize,  more  aptly  than  any  other,  the 
functions  of  the  syllogism  in  all  cases.  When  the  premises 
are  given  by  authority,  the  function  of  Eeasoning  is  to  ascer- 
tain the  testimony  of  a  witness,  or  the  will  of  a  legislator,  by 
interpreting  the  sig^  in  which  the  one  has  intimated  his 
assertion  and  the  other  his  command.  In  like  manner,  when 
the  premises  are  derived  from  observation,  the  function  of 
Reasoning  is  to  ascertain  what  we  (or  our  predecessors) 
formerly  thought  might  be  inferred  from  the  observed  facts, 
and  to  do  this  by  interpreting  a  memorandum  of  ours,  or  of 
theirs.  The  memorandum  reminds  us,  that  from  evidence, 
more  or  less  carefully  weighed,  it  formerly  appeared  that  a 
certain  attribute  might  be  inferred  wherever  we  perceive  a 
certain  mark.  The  proposition,  All  men  are  mortal  (for 
instance)  shows  that  we  have  had  experience  from  which  we 
thought  it  followed  that  the  attributes  connoted  by  the  term 
man,  are  a  mark  of  mortality.  But  when  we  conclude  that 
the  Duke  of  Wellington  is  mortal,  we  do  not  infer  this  from 
the  memorandum,  but  from  the  former  experience.  All  that 
we  infer  from  the  memorandum  is  our  own  previous  belief, 
(or  that  of  those  who  transmitted  to  us  the  proposition),  con- 
cerning the  inferences  which  that  former  experience  would 
warrant. 

This  view  of  the  nature  of  the  syllogism  renders  con- 
sistent and  intelligible  what  otherwise  remains  obscure  and 
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eonfiised   in  the  theory  of  Archbishop  Whately  and  other 
enlightened  defenders  of  the  syllogistic  doctrine^  respecting 
the  limits  to  which  its  functions  are  confined.    They  affirm  in 
as  explicit  terms  as  can  be  used^  that  the  sole  office  of  general 
reasoning  is  to  prevent  inconsistency  in  our  opinions  ;  to  pre- 
vent us  from  assenting  to  any  things  the  truth  of  which  would 
contradict  something  to  which  we  had  previously  on  good 
grounds  given  our  assent.    And  they  tell  us^  that  the  sole 
ground  which  a  syllogism  affi)rds  for  assenting  to  the  conclu- 
sion^  is  that  the  supposition  of  its  being  false^  combined  with 
the  supposition  that  the  premises  are  true^  would  lead  to  a 
contradiction  in  terms.      Now  this  would  be  but  a  lame 
account  of  the  real  grounds  which  we  have  for  believing  the 
facts  which  we  learn  from  reasonings  in  contradistinction  to 
observation.     The  true  reason  why  we  believe  that  the  Duke 
of  Wellington  will  die,  is  that  his  fathers^  and  our  fathers^ 
and  all  other  persons  who  were  cotemporary  with  them,  have 
died.   Those  facts  are  the  real  premises  of  the  reasoning.     But 
we  are  not  led  to  infer  the  conclusion  from  those  premises, 
by  the  necessity  of  avoiding  any  verbal  inconsistency.     There 
is  no  contradiction  in  supposing  that  all  those  persons  have 
died,  and  that  the  Duke  of  Wellington  may,  notwithstand- 
ing, live  for  ever.     But  there  would  be  a  contradiction  if  we 
first,  on  the  ground  of  those  same  premises,  made  a  general 
assertion  including  and  covering  the  case  of  the  Duke  of 
Wellington,  and  then  refused  to  stand  to  it  in  the  individual 
case.     There  is  an  inconsistency  to  be  avoided  between  the 
memorandum  we  make  of  the  inferences  which  may  be  justly 
drawn  in  future  cases,  and  the  inferences  we  actually  draw  in 
those  cases  when  they  arise.    With  this  view  we  interpret  our 
own  formula,  precisely  as  a  judge  interprets  a  law  :  in  order 
that  we  may  avoid  drawing  any  inferences  not  conformable  to 
our  former  intention,  as  a  judge  avoids  giving  any  decision 
not  conformable  to  the  legislator's  intention.     The  rules  for 
this  interpretation  are  the  rules  of  the  syllogism:    and  its 
sole  purpose  is  to  maintain  consistency  between  the  conclu- 
sions we   draw  in   every  particular  case,   and  the  previous 
general  directions  for  drawing  them ;   whether  those  general 
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directions  were  framed  by  ourselves  as  the  resnlt  of  induction, 
or  were  received  by  us  firom  an  authority  competent  to  give 
them. 

§  6.  In  the  above  observations  it  has^  I  think,  been 
shown,  that,  though  there  is  always  a  process  of  reasoning  or 
inference  where  a  syllogism  is  used,  the  syllogism  is  not  a 
correct  analysis  of  that  process  of  reasoning  or  inference ;  which 
is,  on  the  contrary,  (when  not  a  mere  inference  from  testi- 
mony) an  inference  from  particulars  to  particulars;  autho- 
rized by  a  previous  inference  firom  particulars  to  generals, 
and  substantially  the  same  with  it ;  of  the  nature,  therefore, 
of  Induction.  But  while  these  conclusions  appear  to  me  un- 
deniable, I  must  yet  enter  a  protest,  as  strong  as  that  of 
Archbishop  Whately  himself,  against  the  doctrine  that  the 
syllogistic  art  is  useless  for  the  purposes  of  reasoning.  The 
reasoning  lies  in,  the  act  of  generalization,  not  in  interpreting 
the  record  of  that  act ;  but  the  syllogistic  form  is  an  indis- 
pensable collateral  security  for  the  correctness  of  the  gene- 
ralization itself. 

It  has  already  been  seen,  that  if  we  have  a  collection  of 
particulars  sufficient  for  grounding  an  induction,  we  need  not 
frame  a  general  proposition;  we  may  reason  at  once  from 
those  particulars  to  other  particulars.  But  it  is  to  be  re- 
marked withal,  that  whenever,  from  a  set  of  particular  oases, 
we  can  legitimately  draw  any  inference,  we  may  legitimately 
make  our  inference  a  general  o&e.  If,  from  observation  and 
experiment,  we  can  conclude  to  one  new  case,  so  may  we  to 
an  indefinite  number.  If  that  which  has  held  true  in  our  past 
experience  will  therefore  hold  in  time  to  come,  it  will  hold  not 
merely  in  some  individual  case,  but  in  all  cases  of  some  given 
description.  Every  induction,  therefore,  which  suffices  to 
prove  one  fact,  proves  an  indefinite  multitude  of  facts :  the 
experience  which  justifies  a  single  prediction  must  be  such  as 
will  suffice  to  bear  out  a  general  theorem.  This  theorem  it  is 
extremely  important  to  ascertain  and  declare,  in  its  broadest 
form  of  generality ;  and  thus  to  place  before  our  minds^  in  its 
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fall  extent^  the  whole  of  what  our  evidence  must  prove  if  it 
proves  anything. 

This  throwing  of  the  whole  body  of  possible  inferences 
from  a  given  set  of  particulars^  into  one  general  expression^ 
operates  as  a  security  for  their  being  just  inferences^  in  more 
ways  than  one.     First,  the  general  principle  presents  a  larger 
object  to  the  imagination  than  any  of  the  singular  proposi- 
tions which  it  contains.     A  process  of  thought  which  leads  to 
a  comprehensive  generality,  is  felt  as  of  greater  importance 
than  one  which  terminates  in  an  insulated  fact ;  and  the  mind 
is,  even  unconsciously,  led  to  bestow  greater  attention  upon 
the  process,  and  to  weigh  more  carefully  the  sufficiency  of  the 
experience  appealed  to,  for  supporting  the  inference  grounded 
upon  it.     There  is  another,  and  a  more  important,  advantage. 
In  reasoning  from  a  course  of  individual  observations  to  some 
new   and   unobserved   case,   which   we   are  but  imperfectly 
acquainted  with  (or  we  should  not  be  inquiring  into  it),  and 
in  which,  since  we  are  inquiring  into  it,  we  probably  feel  a 
peculiar  interest ;  there  is  very  little  to  prevent  us  from  giving 
way  to  negligence,  or  to  any  bias  which  may  affect  our  wishes 
or  our  imagination,  and,  under  that  influence,  accepting  in- 
sufficient evidence  as  sufficient.     But  if,  instead  of  concluding 
straight  to  the  particular  case,  we  place  before  ourselves  an 
entire  class  of  facts — the  whole  contents  of  a  general  proposi- 
tion, every  tittle  of  which  is  legitimately  inferrible  from  our 
premises,  if  that  one  particular  conclusion  is  so ;  there  is  then 
a  considerable  likelihood  that  if  the  premises  are  insufficient^ 
and  the  general  inference,  therefore,  groundless,  it  will  com- 
prise within  it  some  fact  or  facts  the  reverse  of  which  we 
already  know  to  be  true ;  and  we  shall  thus  discover  the  error 
in  our  generalization  by  a  reductio  ad  impossibile. 

Thus  if,  during  the  reign  of  Marcus  Aurelius,  a  subject  of 
the  Roman  empire,  under  the  bias  naturally  given  to  the 
imagination  and  expectations  by  the  lives  and  characters  of 
the  Antonines,  had  been  disposed  to  conclude  that  Commodus 
would  be  a  just  ruler;  supposing  him  to  stop  there,  he  might 
only  have  been   undeceived  by  sad   experience.    Sut  if  be 
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reflected  that  this  conclusion  coold  not  be  justifiable  unless 
from  the  same  evidence  he  was  also  warranted  in  oonduding 
some  general  proposition^  as^  for  instance^  that  all  Roman 
emperors  are  just  rulers ;  he  would  immediately  have  thought 
of  Nero^  Domitian,  and  other  instances^  which^  showing  the 
fabity  of  the  general  conclusion^  and  therefore  the  insufficiency 
of  the  premises^  would  have  warned  him  that  those  premises 
could  not  prove  in  the  instance  of  Commodus^  what  they  were 
inadequate  to  prove  in  any  collection  of  cases  in  which  his  was 
included. 

The  advantage,  in  judging  whether  any  controverted  in- 
ference is  legitimate,  of  referring  to  a  parallel  case,  is  univer- 
sally acknowledged.  But  by  ascending  to  the  general  propo- 
sition, we  bring  under  our  view  not  one  parallel  case  only,  bat 
all  possible  parallel  cases  at  once ;  all  cases  to  which  the  same 
set  of  evidentiary  considerations  are  applicable. 

When,  therefore,  we  argue  from  a  number  of  known  cases 
to  another  case  supposed  to  be  analogous,  it  is  always  possible, 
and  generally  advantageous,  to  divert  our  argument  into  the 
circuitous  channel  of  an  induction  from  those  known  cases  to 
a  general  proposition,  and  a  subsequent  application  of  that 
general  proposition  to  the  unknown  case.  This  second  part  of 
the  operation,  which,  as  before  observed,  is  essentially  a  pro- 
cess of  interpretation,  will  be  resolvable  into  a  syllogism  or  a 
series  of  syllogisms,  the  majors  of  which  will  be  general  pro- 
positions embracing  whole  classes  of  cases ;  every  one  of  which 
propositions  must  be  true  in  all  its  extent,  if  the  argument  is 
maintainable.  If,  therefore,  any  fact  fairly  coming  within  the 
range  of  one  of  these  general  propositions,  and  consequently 
asserted  by  it,  is  known  or  suspected  to  be  other  than  the 
proposition  asserts  it  to  be,  this  mode  of  stating  the  argument 
causes  us  to  know  or  to  suspect  that  the  original  observations, 
which  are  the  real  grounds  of  our  conclusion,  are  not  sufficient 
to  support  it.  And  in  proportion  to  the  greater  chance  of  our 
detecting  the  inconclusiveness  of  our  evidence,  will  be  the 
increased  reliance  we  are  entitled  to  place  in  it  if  no  such 
evidence  of  defect  shall  appear. 

The  value,  therefore,  of  the  syllogistic  form,  and  of  the 
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fnles  for  osing  it  correctly^  does  not  consist  in  their  being 
the  form  and  the  rales  according  to  which  our  reasonings 
are  necessarily,  or  even  usually,  made;  but  in  their  furnishing 
us  with  a  mode  in  which  those  reasonings  may  always  be 
represented,  and  which  is  admirably  calculated,  if  they  are 
inconclusive,  to  bring  their  inoonclusiveness  to  light.  An 
induction  from  particulars  to  generals,  followed  by  a  syllo- 
gistic process  from  those  generals  to  other  particulars,  is  a 
form  in  which  we  may  always  state  our  reasonings  if  we 
please.  It  is  not  a  form  in  which  we  must  reason,  but  it  is 
a  form  in  which  we  may  reason,  and  into  which  it  is  indis- 
pensable to  throw  our  reasoning,  when  there  is  any  doubt  of 
its  validity :  though  when  the  case  is  familiar  and  little  com* 
plicated,  and  there  is  no  suspicion  of  error,,  we  may,  and  do, 
reason  at  once  from  the  known  particular  cases  to  unknown 
ones.* 

These  are  the  uses  of  syllogism,  as  a  mode  of  verifpng 
any  given  argument.  Its  ulterior  uses,  as  respects  the  general 
course  of  our  intellectual  operations,  hardly  require  illustra- 
tion, being  in  fact  the  acknowledged  uses  of  general  language. 
They  amount  substantially  to  this,  that  the  inductions  may 
be  made  once  for  all :  a  single  careful  interrogation  of  expe* 
rience  may  suffice,  and  the  result  may  be  registered  in  the 
form  of  a  general  proposition,  which  is  committed  to  memory 
or  to  writing,  and  from  which  afterwards  we  have  only  to 
syllogize.  The  particulars  of  our  experiments  may  then  be 
dismissed  from  the  memory,  in  which  it  would  be  impossible 
to  retain  so  great  a  multitude  of  details ;  while  the  knowledge 
which  those  details  afforded  for  future  use,  and  which  would 
otherwise  be  lost  as  soon  as  the  observations  were  forgotten, 

*  The  lADgiMge  of  ratiocmaiion  would,  I  think,  be  brought  into  closer  agree- 
ment with  the  real  nature  of  the  process,  if  the  general  propositions  employed 
in  reasoning,  instead  of  being  in  the  form  All  men  are  mortal,  or  Every  man  is 
mortal,  were  expressed  in  the  form  Any  man  is  mortal.  This  mode  of  expression, 
exhibiting  as  the  type  of  all  reasoning  from  experience  "The  men  A,  B,  C,  kc 
are  so  and  so,  therefore  any  man  is  so  and  so,**  would  much  better  manifest  the 
true  idea — that  inductive  reasoning  is  always,  at  bottom,  inference  from  par- 
ticulars to  particulars,  and  that  the  whole  function  of  general  propositiuns  in 
reasoning,  is  to  vouch  for  the  legitimacy  of  such  inferences. 
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or  as  their  record  became  too  bulkj  for  reference^  is  retained 
in  a  commodious  and  immediately  available  shape  bj  means 
of  general  language. 

Against  this  advantage  is  to  be  set  the  countervailing 
inconvenience^  that  inferences  originally  made  on  insufficient 
evidence,  become  consecrated,  and,  as  it  were,  hardened  into 
general  maxims ;  and  the  mind  cleaves  to  them  from  habit, 
alter  it  has  outgrown  any  liability  to  be  misled  by  similar 
fallacious  appearances  if  they  were  now  for  the  first  time  pre* 
sented;  but  having  forgotten  the  particulars,  it  does  not 
think  of  revising  its  own  former  decision.  An  inevitable 
drawback,  which,  however  considerable  in  itself,  forms  evi- 
dently but  a  small  deduction  from  the  immense  benefits  of 
general  language. 

The  use  of  the  syllogism  is  in  truth  no  other  than  the  use 
of  general  propositions  in  reasoning.  We  can  reason  with- 
out them;  in  simple  and  obvious  cases  we  habitually  do  so; 
minds  of  great  sagacity  can  do  it  in  cases  not  simple  and 
obvious,  provided  their  experience  supplies  them  with  in- 
stances essentially  similar  to  every  combination  of  circum- 
stances likely  to  arise.  But  other  minds,  and  the  same  minds 
without  the  same  pre-eminent  advantages  of  personal  expe- 
rience, are  quite  helpless  without  the  aid  of  general  propo- 
sitions, wherever  the  case  presents  the  smallest  complication; 
and  if  we  made  no  general  propositions,  few  persons  would 
get  much  beyond  those  simple  inferences  which  are  drawn 
by  the  more  intelligent  of  the  brutes.  Though  not  neces- 
sary to  reasoning,  general  propositions  are  necessary  to  any 
considerable  progress  in  reasoning.  It  is,  therefore,  natural 
and  indispensable  to  separate  the  process  of  investigation 
into  two  parts ;  and  obtain  general  formula  for  determining 
what  inferences  may  be  drawn,  before  the  occasion  arises  for 
drawing  the  inferences.  The  work  of  drawing  them  is  then 
that  of  applying  the  formula;  and  the  rules  of  syllogism 
are  a  system  of  securities  for  the  correctness  of  the  appli- 
cation. 

§  6.    To  complete  the  series  of  considerations  connected 
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with  the  philosophical  character  of  the  syllogism^  it  is  requi- 
site to  consider^  since  the  syllogism  is  not  the  universal  type 
of  the  reasoning  process^  what  is  the  real  type.  This  resolves 
itself  into  the  question^  what  is  the  nature  of  the  minor  pre- 
mise^ and  in  what  manner  it  contributes  to  establish  the  con- 
clusion :  for  as  to  the  major^  we  now  fully  understand^  that 
the  place  which  it  nominally  occupies  in  our  reasonings^ 
properly  belongs  to  the  individual  &cts  or  observations  of 
which  it  expresses  the  general  result ;  the  major  itself  being 
no  real  part  of  the  argument^  but  an  intermediate  halting- 
place  for  the  mind^  interposed  by  an  artifice  of  language 
between  the  real  premises  and  the  conclusion^  by  way  of  a 
security^  which  it  is  in  a  most  material  degree^  for  the  cor- 
rectness of  the  process.  The  minor^  however^  being  an  indis- 
pensable part  of  the  syllogistic  expression  of  an  argument^ 
without  doubt  either  is^  or  corresponds  to^  an  equally  indis- 
pensable part  of  the  argument  itself^  and  we  have  only  to 
inquire  what  part. 

It  is  perhaps  worth  while  to  notice  here  a  speculation 
of  a  philosopher  to  whom  mental  science  is  much  indebted^ 
but  whOj  though  a  very  penetrating^  was  a  very  hasty 
thinker^  and  whose  want  of  due  circumspection  rendered  him 
fully  as  remarkable  for  what  he  did  not  see^  as  for  what  he 
saw.  I  allude  to  Dr.  Thomas  Brown^  whose  theory  of  ratio- 
cination is  peculiar.  He  saw  the  jpetitio  principii  which  is 
inherent  in  every  syllogism^  if  we  consider  the  major  to  be 
itself  the  evidence  by  which  the  conclusion  is  proved^  instead  of 
beings  what  in  fact  it  is^  an  assertion  of  the  existence  of 
evidence  sujBicient  to  prove  any  conclusion  of  a  given  descrip. 
tion.  Seeing  this^  Dr.  Brown  not  only  failed  to  see  the 
immense  advantage^  in  point  of  security  for  correctness^  which 
is  gained  by  interposing  this  step  between  the  real  evidence 
and  the  conclusion ;  but  he  thought  it  incumbent  on  him  to 
strike  out  the  major  altogether  from  the  reasoning  process^ 
without  substituting  anything  else^  and  maintained  that  our 
reasonings  consist  only  of  the  minor  premise  and  the  conclu- 
sion^ Socrates  is  a  man^  therefore  Socrates  is  mortal :  thus 
actually  suppressing^  as  an  unnecessary  step  in  the  argument^ 
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the  appeal  to  former  experience.  The  abflurdity  of  this  was 
disguised  from  him  bj  the  opinion  he  adopted^  that  reasoning 
is  merely  analysing  our  own  general  notions^  or  abstract  ideas ; 
and  that  the  proposition^  Socrates  is  mortal,  is  evolved  from 
the  proposition^  Socrates  is  a  man^  simply  by  recognising  the 
notion  of  mortality  as  already  contained  in  the  notion  we  form 
of  a  man. 

After  the  explanations  so  fblly  entered  into  on  the  subject 
of  propositions,  much  further  discussion  cannot  be  necessary  to 
make  the  radical  error  of  this  view  of  ratiocination  apparent. 
If  the  word  man  qonnoted  mortality;  if  the  meaning  of 
"  mortal**  were  involved  in  the  meaning  of  "  man  ;'*  we  might, 
undoubtedly,  evolve  the  conclusion  from  the  minor  alone, 
because  the  minor  would  have  distinctly  asserted  it.  But  if, 
as  is  in  fact  the  case,  the  word  man  does  not  connote  mortality, 
how  does  it  appear  that  in  the  mind  of  every  person  who 
admits  Socrates  to  be  a  man,  the  idea  of  man  must  include 
the  idea  of  mortality  ?  Dr.  Brown  could  not  help  seeing  this 
difficulty,  and  in  order  to  avoid  it,  was  led,  contrary  to  his 
intention,  to  re-establish,  under  another  name,  that  step  in 
the  argument  which  corresponds  to  the  major,  by  affirming 
the  necessity  o(  previously  perceiving  the  relation  between  the 
idea  of  man  and  the  idea  of  mortal.  If  the  reasoner  has 
not  previously  perceived  this  relation,  he  will  not,  says  Dr. 
Brown,  infer  because  Socrates  is  a  man,  that  Socrates  is 
mortal.  But  even  this  admission,  though  amounting  to  a 
surrender  of  the  doctrine  that  an  argument  consists  of  the 
minor  and  the  conclusion  alone,  will  not  save  the  remainder  of 
Dr.  Brown's  theory.  The  failure  of  assent  to  the  argument 
does  not  take  place  merely  because  the  reasoner,  for  want  of 
due  analysis,  does  not  perceive  that  his  idea  of  man  includes 
the  idea  of  mortality ;  it  takes  place,  much  more  commonly, 
because  in  his  mind  that  relation  between  the  two  ideas  has 
never  existed.  And  in  truth  it  never  does  exist,  except  as  the 
result  of  experience.  Consenting,  for  the  sake  of  the  argu- 
ment, to  discuss  the  question  on  a  supposition  of  which  we 
have  recognised  the  radical  incorrectness,  namely,  that  the 
meaning  of  a  proposition  relates  to  the  ideas  of  the  things 
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Spoken  of^  and  not  to  the  things  themselves;  I  mnst  yet 
observe^  that  the  idea  of  man^  as  an  oniversal  idea^  the 
common  property  of  all  rational  creatures^  cannot  involve 
anything  but  what  is  strictly  implied  in  the  name.  If  any 
one  includes  in  his  own  private  idea  of  man^  as  no  doubt  is 
always  the  case^  some  other  attributes,  such  for  instance  as 
mortality,  he  does  so  only  as  the  consequence  of  experience^ 
after  having  satisfied  himself  that  all  men  possess  that 
attribute :  so  that  whatever  the  idea  contains,  in  any  person^s 
mind,  beyond  what  is  included  in  the  couveutional  sig- 
nification of  the  word,  has  been  added  to  it  as  the  result  of 
assent  to  a  proposition;  while  Dr.  Brown's  theory  require9 
us  to  suppose,  on  the  contrary,  that  assent  to  the  proposition 
is  produced  by  evolving,  through  an  analytic  process,  this 
very  element  out  of  the  idea.  This  theory,  therefore,  may  be 
considered  as  sufficiently  refuted ;  and  the  minor  premise  must 
be  regarded  as  totally  insufficient  to  prove  the  conclusion, 
except  with  the  assistance  of  the  major,  or  of  that  which 
the  major  represents,  namely,  the  various  singular  propo- 
sitions expressive  of  the  series  of  observations,  of  which  the 
generalization  called  the  major  premise  is  the  result. 

In  the  arg^ument,  then,  which  proves  that  Socrates  is 
mortal,  one  indispensable  part  of  the  premises  will  be  as 
follows :  ''  My  father,  and  my  father's  father,  A,  B,  C,  and 
an  indefinite  number  of  other  persons,  were  mortal ;''  which 
is  only  an  expression  in  different  words  of  the  observed  fact 
that  they  have  died.  This  is  the  major  premise,  divested  of 
the  petUio  principii,  and  cut  down  to  as  much  as  is  really 
known  by  direct  evidence. 

In  order  to  connect  this  proposition  with  the  conclusion 
Socrates  is  mortal,  the  additional  link  necessary  is  such  a  pro- 
position as  the  following :  "  Socrates  resembles  my  father,  and 
my  father's  father,  and  the  other  individuals  specified."  This 
proposition  we  assert  when  we  say  that  Socrates  is  a  man. 
By  saying  so  we  likewise  assert  in  what  respect  he  resembles 
them,  namely,  in  the  attributes  connoted  by  the  word  man. 
And  we  conclude  that  he  further  resembles  them  in  the  attri- 
bute mortality. 
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§  7.  We  have  thus  obtained  what  we  were  seeking^  an 
tiniversal  type  of  the  reasoning  process.  We  find  it  resolv- 
able in  all  cases  into  the  following  elements:  Certain  indi- 
viduals have  a  g^ven  attribute;  an  individual  or  individuals 
resemble  the  former  in  certain  other  attributes;  therefore 
they  resemble  them  also  in  the  given  attribute.  This  type  of 
ratiocination  does  not  claim^  like  the  syllogism^  to  be  con- 
clusive from  the  mere  form  of  the  expression;  nor  can  it 
possibly  be  so.  That  one  proposition  does  or  does  not 
assert  the  very  &ct  which  was  already  asserted  in  another, 
may  appear  from  the  form  of  the  expression,  that  is,  from  a 
comparison  of  the  language ;  but  when  the  two  propositions 
assert  facts  which  are  bond  fide  different,  whether  the  one 
fact  proves  the  other  or  not  can  never  appear  from  the  lan- 
guage, but  must  depend  on  other  considerations.  Whether, 
from  the  attributes  in  which  Socrates  resembles  those  men 
who  have  heretofore  died,  it  is  allowable  to  infer  that  he 
resembles  them  also  in  being  mortal,  is  a  question  of  Induc- 
tion ;  and  is  to  be  decided  by  the  principles  or  canons  which 
we  shall  hereafter  recognise  as  tests  of  the  correct  performance 
of  that  great  mental  operation. 

Meanwhile,  however,  it  is  certain,  as  before  remarked, 
that  if  this  inference  can  be  drawn  as  to  Socrates,  it  can  be 
drawn  as  to  all  others  who  resemble  the  observed  individuals 
in  the  same  attributes  in  which  he  resembles  them ;  that  is 
(to  express  the  thing  concisely)  of  all  mankind.  K,  there- 
fore, the  argument  be  admissible  in  the  case  of  Socrates,  we 
are  at  liberty,  once  for  all,  to  treat  the  possession  of  the 
attributes  of  man  as  a  mark,  or  satisfactory  evidence,  of  the 
attribute  of  mortality.  This  we  do  by  laying  down  the  uni- 
versal proposition.  All  men  are  mortal,  and  interpreting  this, 
as  occasion  arises,  in  its  application  to  Socrates  and  others. 
By  this  means  we  establish  a  very  convenient  division  of  the 
entire  logical  operation  into  two  steps ;  first,  that  of  ascer- 
taining what  attributes  are  marks  of  mortality;  and,  secondly, 
whether  any  given  individuals  possess  those  marks*  And 
it  will  generally  be  advisable,  in  our  speculations  on  the 
reasoning  process,  to  consider  this  double  operation  as  in 
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fact  taking  place^  and  all  reasoning  as  carried  on  in  the  form 
into  which  it  must  necessarily  be  thrown  to  enable  us  to  apply 
to  it  any  test  of  its  correct  performance. 

Although^  therefore^  all  processes  of  thought  in  which  the 
nltimate  premises  are  particulars,  whether  we  conclude  from 
particulars  to  a  general  formula,  or  from  particulars  to  other 
particulars  according  to  that  formula,  are  equally  Induction ; 
we  shall  yet,  conformably  to  usage,  consider  the  name  Induc- 
tion as  more  peculiarly  belonging  to  the  process  of  establish- 
ing the  general  proposition,  and  the  remaining  operation, 
which  is  substantially  that  of  interpreting  the  general  propo- 
sition, we  shall  call  by  its  usual  name,  Deduction.  And  we 
shall  consider  every  process  by  which  anything  is  inferred 
respecting  an  unobserved  case,  as  consisting  of  an  Induction 
followed  by  a  Deduction;  because,  although  the  process 
needs  not  necessarily  be  carried  on  in  this  form,  it  is  always 
susceptible  of  the  form,  and  must  be  thrown  into  it  when 
assurance  of  scientific  accuracy  is  needed  and  desired. 

§  8.  The  theory  of  the  syllogism,  laid  down  in  the  pre- 
ceding pages,  has  obtained,  among  other  important  adhesions, 
three  of  peculiar  value;  those  of  Sir  John  Herschel,*  Dr. 
'\Vhewell,t  and  Mr.  Bailey; J  Sir  John  Herschel  consider- 
ing the  doctrine,  though 'not  strictly  "a  discovery,"§  to 
be  ^'  one  of  the  greatest  steps  which  have  yet  been  made  in 
the  philosophy  of  Lope."  ''  When  we  consider*'  (to  quote 
the  further  words  of  the  same  authority)  "  the  inveteracy  of 
the  habits  and  prejudices  which  it  has  cast  to  the  winds,'^  there 
is  no  cause  for  misgiving  in  the  fact  that  other  thinkers,  no 
less  entitled  to  consideration,  have  formed  a  very  difierent  esti- 

*  Review  of  Quetolet  on  Probabilities,  Essayi,  p.  867. 
f  Philoiopky  of  Discovery,  p.  289. 
t  Theory  of  Reasoning,  ch.  iv.  to  which  I  may  refer  for  an  able  statement 
and  enforcement  of  the  grounds  of  the  doctrine. 

§  It  is  veiy  probable  that  the  doctrine  is  not  new,  and  that  it  was,  as  Sir 
John  Herschel  thinks^  substantially  anticipated  by  Berkeley.    But  I  certainly 
am  not  aware  that  it  is  (as  has  been  affirmed  by  one  of  my  ablest  and  most' 
candid  critics)  "  among  the  standing  marks  of  what  is  called  the  empirical  phi- 
xsophy.'* 
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mate  of  it.  Their  principal  objection  cannot  be  better  or  more 
succinctly  stated  than  by  borrowing  a  sentence  from  Arch- 
bishop Whately.*  ''  In  every  case  where  an  inference  is  drawn 
from  Induction  (unless  that  name  is  to  be  given  to  a  mere 
random  guess  without  any  grounds  at  all)  we  must  form  a 
judgment  that  the  instance  or  instances  adduced  are  sufficient 
to  authorize  the  conclusion ;  that  it  is  allowable  to  tikke  these 
instances  as  a  sample  warranting  an  inference  respecting  the 
whole  class  -**  and  the  expression  of  this  judgment  in  words 
(it  has  been  said  by  several  of  my  critics)  is  the  major  premise. 

I  quite  admit  that  the  m%jor  is  an  affirmation  of  the  suffi- 
ciency of  the  evidence  on  which  the  conclusion  rests.  That  it 
is  so,  is  the  very  essence  of  my  own  theory.  And  whoever 
admits  that  the  m^or  premise  is  only  this^  adopts  the  theory 
in  its  essentials. 

But  I  cannot  concede  that  this  recognition  of  the  suffi* 
ciency  of  the  evidence — that  is^  of  the  correctness  of  the  induc- 
tion— is  a  part  of  the  induction  itself;  unless  we  ought  to  say 
that  it  is  a  part  of  everything  we  do^  to  satisfy  ourselves  that 
it  has  been  done  rightly.  We  conclude  from  known  instances 
to  unknown  by  the  impulse  of  the  generalizing  propensity; 
and  (until  after  a  considerable  amount  of  practice  and  mental 
discipline)  the  question  of  the  sufficiency  of  the  evidence  is 
only  raised  by  a  retrospective  act,  turning  back  upon  our  own 
footsteps,  and  examining  whether  we  were  warranted  in  doing 
what  we  have  already  done.  To  speak  of  this  reflex  opera- 
tion as  part  of  the  original  one,  requiring  to  be  expressed  in 
words  in  order  that  the  verbal  formula  may  correctly  represent 
the  psychological  process,  appears  to  me  false  psychology.t 
We  review  our  syllogistic  as  well  as  our  inductive  pro- 
cesses,  and  recognise  that  they  have  been  correctly  per- 
ibrmed;  but  logicians  do  not  add  a  third  premise  to  the 
syllogism,  to  express  this  act  of  recognition.  A  careful  copyist 
verifies  his  transcript  by  collating  it  with  the  original;  and 


*  Logic^  book  iv.  oh.  i.  leot.  1. 
t  See  the  important  chapter  on  Belief,  in  Mr.  Bain'a  greal  treatiM,  TU 
EmUioni  (md  the  Will,  pp.  581-4. 
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if  no  error  appears^  he  recognises  that  the'transcript  lias  been 
correctly  made.  Bat  we  do  not  call  the  examination  of  the 
copy  a  part  of  the  act  of  copying. 

The  conclusion  in  an  induction  is  inferred  from  the 
evidence  itself^  and  not  from  a  recognition  of  the  sufficiency 
of  the  evidence ;  as  I  infer  that  my  friend  is  walking  towards 
me  because  I  see  him^  and  not  because  I  recognise  that  my 
eyes  are  open,  and  that  eyesight  is  a  means  of  knowledge.  In 
all  operations  which  require  care,  it  is  good  to  assure  ourselves 
that  Uie  process  has  been  performed  accurately ;  but  the  test- 
ing of  the  process  is  not  the  process  itself;  and,  besides,  may 
have  been  omitted  altogether,  and  yet  the  process  be  correct. 
It  is  precisely  because  that  operation  is  omitted  in  ordinary 
unscientific  reasoning,  that  there  is  anything  gained  in  cer- 
tainty by  throwing  reasoning  into  the  syllogistic  form.  To 
make  sure,  as  far  as  possible,  that  it  shall  not  be  omitted,  we 
make  the  testing  operation  a  part  of  the  reasoning  process 
itself.  We  insist  that  the  inference  from  particulars  to  parti- 
culars shall  pass  through  a  general  proposition.  But  this  is  a 
security  for  good  reasoning,  not  a  condition  of  all  reasoning ; 
and  in  some  cases  not  even  a  security.  Our  most  familiar 
inferences  are  all  made  before  we  learn  the  use  of  general  pro- 
positions ;  and  a  person  of  untutored  sagacity  will  skilfully 
apply  his  acquired  experience  to  adjacent  cases,  though  he 
would  bungle  grievously  in  fixing  the  limits  of  the  appropriate 
general  theorem.  But  though  he  may  conclude  rightly,  he 
never,  properly  speaking,  knows  whether  he  has  done  so  or 
not ;  he  has  not  tested  his  reasoning.  Now,  this  is  precisely 
what  forms  of  reasoning  do  for  us.  We  do  not  need  them  to 
enable  us  to  reason,  but  to  enable  us  to  know  whether  we 
reason  correctly. 

In  still  further  answer  to  the  objection,  it  may  be  added 
that,  even  when  the  test  has  been  applied,  and  the  sufficiency 
of  the  evidence  recognised, — if  it  is  sufficient  to  support  the 
general  proposition,  it  is  sufficient  also  to  support  an  inference 
from  particulars  to  particulars  without  passing  through  the 
general  proposition.  The  inquirer  who  has  logically  satisfied 
himself  that  the  conditions  of  legitimate    induction   were 
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realized  in  the  cases  A,  B,  C,  would  be  as  much  justified  idr'^< 
concluding  directly  to  the  Duke  of  Welliugton  as  in  oonclud^^- 
ing  to  all  men.  The  general  conclusion  is  never  legitimate^ 
unless  the  particular  one  would  be  so  too ;  and  in  no  sense, 
intelligible  to  me,  can  the  particular  conclusion  be  said  to  be 
drawn  from  the  general  one.  Whenever  there  is  ground  for 
^drawing  any  conclusion  at  all  from  particular  instances,  there 
is  ground  for  a  general  conclusion ;  but  that  this  general  con« 
jdusion  should  be  actually  drawn,  however  useful,  cannot  be 
an  indispensable  condition  of  the  validity  of  the  inference  in 
the  particular  case.  A  man  gives  away  sixpence  by  the  same 
power  by  which  he  disposes  of  his  whole  fortune ;  but  it  is  not 
necessary  to  the  legality  of  the  smaller  act,  that  he  should 
make  a  formal  assertion  of  his  right  to  do  the  greater  one. 

Some  additional  remarks,  in  reply  to  minor  objections,  are 
appended.* 


*  A  writer  in  the  **  British  Quarteriy  Review*'  (Aagust  1846),  iD  areriewof 
this  treatise,  endeayours  to  show  that  there  is  no  peHtio  principii  in  the  syllo- 
gism, by  denying  that  the  proposition,  All  men  are  mortal,  asserts  or  assumei 
that  Socrates  is  mortal  In  support  of  this  denial,  he  argues  that  we  may,  and 
in  fact  do,  admit  the  general  proposition  that  all  men  are  mortal,  without 
having  particularly  examined  the  case  of  Socrates,  and  even  without  knowing 
whether  the  individual  so  named  is  a  man  or  something  else.  But  this  of  course 
was  never  denied.  That  we  can  and  do  draw  conclusions  concerning  cases  spe- 
cifically unknown  to  us,  is  the  datum  from  which  all  who  discuss  this  subject 
must  set  out.  The  question  is,  in  what  terms  the  evidence,  or  ground,  on  which 
we  draw  these  conclusions,  may  best  be  designated — ^whether  it  is  most  correct 
to  say,  that  the  unknown  case  is  proved  by  known  cases,  or  that  it  is  proved  by 
a  general  proposition  including  both  sets  of  cases,  the  unknown  and  the  known  ? 
I  contend  for  the  former  mode  of  expression.  I  hold  it  an  abuse  of  language  to 
■ay,  that  the  proof  that  Socrates  is  mortal,  is  that  all  men  are  mortaL  Turn  it 
in  what  way  we  will,  this  seems  to  me  to  be  asserting  that  a  thing  is  the  proof 
of  itself.  Whoever  pronounces  the  words.  All  men  are.  mortal,  has  affirmed 
that  Socrates  is  mortal,  though  he  may  never  have  heard  of  Socrates  ;  for  since 
Socrates,  whether  known  to  be  so  or  not,  really  is  a  man,  he  is  included  in  the 
words.  All  men,  and  in  every  assertion  of  which  they  are  the  subject.  If  the 
reviewer  does  not  see  that  there  is  a  difficulty  here,  I  can  only  advise  him  to  re- 
consider the  subject  until  he  does  :  after  which  he  will  be  a  better  judge  of  the 
success  or  £ulure  of  an  attempt  to  remove  the  difficulty.  That  he  had  reflected 
vary  litUe  on  the  point  when  he  wrote  his  remarks,  is  shown  by  his  oversight 
respecting  the  dic^m  de  omni  et  nvUo.  He  acknowledges  that  this  maxim  as 
oommonly  expreoed, — ''  Whatever  is  true  of  a  class,  is  true  of  everything  in* 
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diided  in  the  clan,"  is  a  mere  identical  propo«ition,  tinoe  the  class  is  nothing 
but  the  things  included  in  it.  But  he  thinks  this  defect  would  be  cured  by 
wording  the  maxim  thus^ — **  Whatever  is  true  of  a  class,  is  true  of  ererything 
which  can  be  shown  to  be  a  member  of  the  class  :"  as  if  a  thing  could  "be 
shown"  to  be  a  member  of  the  class  without  being  one.  If  a  class  means  the 
■um  of  all  the  things  included  in  the  class,  the  things  which  can  '*  be  shown" 
to  be  included  in  it  are  part  of  the  sum,  and  the  dietwn  is  as  much  an  identical 
proposition  with  respect  to  them  as  to  the  rest.  One  would  almost  imagine  that, 
in  the  reyiewer's  opinion,  things  are  not  members  of  a  class  until  they  are  called 
up  publicly  to  take  their  place  in  it — that  so  long,  io  fact,  as  Soa«tes  is  not 
known  to  be  a  man,  he  ia  not  a  man,  and  any  assertion  which  can  be  made  con* 
oeming  men  does  not  at  all  regard  him^  nor  is  affected  as  to  its  truth  or  falsity 
by  anything  in  which  he  is  cpncemed. 

The  difference  between  the  reviewer's  theory  and  mine  may  be  thus  stated. 
Both  admit  that  when  we  say,  All  men  are  mortal,  we  make  an  assertion  reach- 
ing beyond  the  sphere  of  our  knowledge  of  individual  cases ;  and  that  when  a 
new  individual,  Socrates,  is  brought  within  the  field  of  our  knowledge  by 
means  of  the  minor  premise,  we  learn  that  we  have  already  made  an  assertion 
respecting  Socrates  without  knowing  it :  our  own  general  formula  being,  to  that 
extent,  for  the  first  time  interpreted  to  us.  But  according  to  the  reviewer's 
theory,  the  smaller  assertion  is  proved  by  the  larger :  while  I  contend,  that  both 
assertions  are  proved  together,  by  the  same  evidence,  namelyj  the  grounds  of 
experience  on  which  the  general  assertion  was  made^  and  by  which  it  must  be 
justified. 

The  reviewer  sayp,  that  if  the  major  premise  included  the  conclusion,  "  we 
should  be  able  to  affirm  the  conclusion  without  the  intervention  of  the  minor 
premise ;  but  every  one  sees  that  that  is  impossible."  A  similar  argument  is 
ur^ed  by  Mr.  De  Moigan  (Formal  Logic,  p.  259) :  "  The  whole  objection 
tacitly  assumes  the  superfluity  of  the  minor :  that  is,  tacitly  assumes  we  know 
Socrates*  to  be  a  man  as  soon  as  we  know  him  to  be  Socrates."  The  objection 
would  be  well  grounded  if  the  assertion  that  the  major  premise  includes  the 
conclusion,  meant  that  it  individually  specifies  all  it  includes.  As  however  the 
only  indication  it  gives  is  a  description  by  marks,  we  have  still  to  compare  any 
new  individual  with  the  marks ;  and  to  show  that  this  comparison  has  been 
made,  is  the  office  of  the  minor.  But  since,  by  supposition,  the  new  individual 
has  the  marks,  whether  we  have  ascertained  him  to  have  them  or  not ;  if  we 
have  affirmed  the  major  premise,  we  have  asserted  him  to  be  mortal  Now  my 
position  is  that  this  assertion  cannot  be  a  necessary  part  of  the  argument.  It 
cannot  be  a  necessary  condition  of  reasoning  that  we  should  beg^n  by  making 
an  assertion,  which  is  afterwards  to  be  employed  in  proving  a  part  of  itself. 
I  can  conceive  only  one  way  out  of  this  difficulty,  viz.  that  what  really  fbrms 
the  proof  is  M«  other  part  of  the  assertion  ;  the  portion  of  it,  the  truth  of  whiQh 
has  been  ascertained  previously  :  and  that  the  unproved  part  is  bound  up  in  one 
formula  with  the  proved  part  in  mere  anticipation,  and  as  a  memorandum  of 
the  nature  of  the  conclusions  which  we  are  prepared  to  prove. 


*  Mr.  De  Morgan  says  "  Plato,"  but  to  prevent  confusion  I  have  kept  to  my 
ownexemplum. 
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With  respect  to  the  minor  premite  in  iti  formal  duipe^  the  minor  aa  it 
itandi  in  the  tyUogism,  predicating  of  Sooratei  a  definite  olaae  name,  I  readily 
admit  that  it  is  no  more  a  neoenary  part  of  ratsoning  than  the  mi^.  When 
there  is  a  major,  doing  its  worik  by  means  of  a  dass  name^  minors  are  needed 
to  interpret  it :  but  reasoning  can  be  carried  on  without  either  the  one  or  the 
other.  They  are  not  the  conditions  of  reasonings  bat  a  precaution  against 
erroneous  reasoning.  The  only  minor  premise  necessary  to  masoning  in  the 
example  under  consideration,  is,  Socrates  is  Uht  A,  B,  Q  and  the  other  indi- 
Tiduals  who  are  known  to  have  died.  And  this  is  the  only  unirenal  type  of 
that  step  in  the  reasoning  process  which  is  represented  by  the  minor.  Expe- 
rience, howerer,  of  the  uncertainty  of  this  loose  mode  of  in£Mtnice,  teadies  the 
expediency  of  determining  beforehand  what  kind  of  likeness  to  the  eases  ob* 
senred,  is  neceasaiy  to  bring  an  unobseryed  case  within  the  same  predicate ;  and 
the  answer  to  Uus  question  is  the  major.  Thus  the  syllogistio  mi^or  and  the 
syllogistic  minor  start  into  existence  together,  and  are  called  forth  by  the  same 
exigency.  When  we  conclude  from  personal  experience  without  reiiBrring  to 
any  record — ^to  any  general  theorems^  either  written,  or  traditioiiAl,  or  men* 
tally  registered  by  onrselyes  as  conclusions  of  our  own  drawing,  we  do  not  uab, 
in  our  thoughts,  either  a  miyor  or  a  minor,  such  as  the  syllogism  puts  into 
words.  When,  however,  we  revise  this  rough  inference  from  particulars  to  par- 
ticulars, and  substitute  a  careful  one,  the  reviiion  consists  in  selecting  two  syl* 
logistic  premises.  But  this  neither  alters  nor  adds  to  the  evidenos  we  had  be- 
fore ;  it  only  puts  us  in  a  better  position  for  judging  whether  oar  inference  from 
particulars  to  particulars  is  well  grounded. 


CHAPTER  IV. 


OP  TRAINS   OF   BEASONINOj   AND   DEDUCTIVE   SCIENCES. 

§  1.  In  our  analysis  of  the  syllogism,  it  appeared  that  the 
minor  premise  always  affirms  a  resemblance  between  a  new 
case  and  some  cases  previously  known;  while  the  major 
premise  asserts  something  which,  having  been  found  true  of 
those  known  cases,  we  consider  ourselves  warranted  in  holding 
true  of  any  other  case  resembling  the  former  in  certain  given 
particulars. 

If  all  ratiocinations  resembled,  as  to  the  minor  premise, 
the  examples  which  were  exclusively  employed  in  the  preceding 
chapter ;  if  the  resemblance,  which  that  premise  asserts,  were 
obvious  to  the  senses,  as  in  the  proposition  '^.Socrates  is  a 
man,'*  or  were  at  once  ascertainable  by  direct  observation; 
there  would  be  no  necessity  for  trains  of  reasoning,  and  Deduc- 
tive or  Ratiocinative  Sciences  would  not  exist.  Trains  of 
reasoning  exist  only  for  the  sake  of  extending  an  induction 
founded,  as  all  inductions  must  be,  on  observed  cases,  to  other 
cases  in  which  we  not  only  cannot  directly  observe  what  is  to 
be  proved,  but  cannot  directly  observe  even  the  mark  which  is 
to  prove  it. 

§  2.  Suppose  the  syllogism  to  be.  All  cows  ruminate, 
the  animal  which  is  before  me  is  a  cow,  therefore  it  ruminates. 
.The  minor,  if  true  at  all,  is  obviously  so :  the  only  premise 
the  establishment  of  which  requires  any  anterior  process  of 
inquiry,  is  the  major ;  and  provided  the  induction  of  which 
that  premise  is  the  expression  was  correctly  performed,  the 
conclusion  respecting  the  animal  now  present  will  be  in- 
stantly drawn ;  because,  as  soon  as  she  is  compared  vnth  the 
formula,  .she  will  be  identified  as  being  included  in  it.  But 
suppose  the  syllogism  to  be  the  following : — All  arsenic  i 
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poisonous^  the  substance  which  is  before  me  is  arsenic^ 
therefore  it  is  poisonoas.  The  truth  of  the  minor  may  not 
here  be  obvious  at  first  sight ;  it  may  not  be  intuitively  evi- 
dent, but  may  itself  be  known  only  by  inference.  It  may  be 
the  conclusion  of  another  argument,  which,  thrown  into  the 
syllogistic  form,  would  stand  thus  : — ^Whatever  forms  a  com- 
pound with  hydrogen,  which  yields  a  black  precipitate  with 
nitrate  of  silver,  is  arsenic ;  the  substance  before  me  conforms 
to  this  condition;  therefore  it  is  arsenic.  To  establish, 
therefore,  the  ultimate  conclusion.  The  substance  before  me 
is  poisonous,  requires  a  process,  which,  in  order  to  be  syUo- 
gistically  expressed,  stands  in  need  of  two  syllogisms;  and 
we  have  a  Train  of  Reasoning. 

When,  however,  we  thus  add  syllogism  to  syllogism,  we 
are  really  adding  induction  to  induction.  Two  separate 
inductions  must  have  taken  place  to  render  this  chain  of 
inference  possible ;  inductions  founded,  probably,  on  difierent 
sets  of  individual  instances,  but  which  converge  in  their 
results,  so  that  the  instance  which  is  the  subject  of  inquiry 
comes  within  the  range  of  them  both..  The  record  of  these 
inductions  is  contained  in  the  majors  of  the  two  syllogisms. 
First,  we,  or  others  for  us,  have  examined  various  objects 
which  yielded  under  the  given  circumstances  the  given  pre- 
cipitate, and  found  that  they  possessed  the  properties  con- 
noted by  the  word  arsenic ;  they  were  metallic,  volatile,  their 
vapour  had  a  smell  of  garlic,  and  so  forth.  Next,  we,  or 
others  for  us,  have  examined  various  specimens  which  pos- 
sessed this  metallic  and  volatile  character^  whose  vapour  had 
this  smell,  &a,  and  have  invariably  found  that  they  were 
poisonous.  The  first  observation  we  judge  that  we  may  ex- 
tend to  all  substances  whatever  which  yield  the  precipitate : 
the  second,  to  all  metallic  and  volatile  substances  resembling 
those  we  examined  ;  and  consequently,  not  to  those  only 
which  are  seen  to  be  such,  but  to  those  which  are  concluded 
to  be  such  by  the  prior  induction.  The  substance  before  us 
is  only  seen  to  come  within  one  of  these  inductions;  but  by 
means  of  this  one,  it  is  brought  within  the  other.  We  are 
still,  as  before,  concluding  from  particulars  to  particulars ;  but 
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we  are  now  conclading  from  particulars  observed^  to  other  par- 
ticulars which  are  not^  as  iu  the  simple  case^  seen  to  resemble 
them  in  the  material  points,  but  inferred  to  do  so,  because 
resembling  them  in  something  else,  which  we  have  been  led 
by  quite  a  diflTerent  set  of  instances  to  consider  as  a  mark  of 
the  former  resemblance. 

This  first  example  of  a  train  of  reasoning  is  still  extremely 
simple,  the  series  consisting  of  only  two  syllogisms.    The  fol- 
lowing is  a  somewhat  more  complicated : — ^No  goyemment, 
which  earnestly  seeks  the  good  of  its  subjects,  is  likely  to 
be  overthrown;  some  particular  government  earnestly  seeks 
the  good  of  its  subjects,  therefore  it  lb  not  likely  to  be  over- 
thrown. The  major  premise  in  this  argument  we  shall  suppose 
not  to  be  derived  from  considerations  h  priori ,  but  to  be  a 
generalization  from  history,  which,  whether  correct  or  errone- 
ous, must  have  been  founded  on  observation  of  governments 
concerning  whose  desire  of  the  good  of  their  subjects  there 
was  no  doubt.     It  has  been  found,  or  thought  to  be  found, 
that   these  were   not    easily  overthrown,  and  it    has  been 
deemed  that  those  instances  warranted  an  extension  of  the 
same  predicate  to  any  and  every  government  which  resembles 
them  in  the  attribute  of  desiring  earnestly  the  good  of  its 
subjects. '  But  does  the  government  in  question  thus  resemble 
them?     This  may  be  debated  pro  and  con  by  many  argu- 
ments, and  must,  in  any  case,  be  proved  by  another  induc- 
tion;   for  we   cannot  directly  observe  the  sentiments  and 
desires  of  the  persons  who  carry  on  the  government.    To 
prove  the  minor,  therefore,  we  require  an  argument  in  this 
form:  Every  government  which  acts  in  a  certain  manner, 
desires  the  good  of  its  subjects;  the  supposed  government 
acts  in  that  particular  manner,  therefore  it  desires  the  good 
of  its  subjects.    But  is  it  true  that  the  government  acts  in 
the  manner  supposed?    This  minor  also  may  require  proof ; 
^ill  another  induction,  as  thus : — What  is  asserted  by  intel- 
ligent and  disinterested  witnesses,  may  be  believed  to  be 
true ;  that  the  government  acts  in  this  manner,  is  asserted  by 
such  witnesses,  therefore  it  may  be  believed  to  be  true.    The 
argument  hence  consists  of  three  steps.     Having  the  evidence 
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of  our  senses  that  the  case  of  the  government  tmder  conn- 
deration  resembles  a  number  of  former  cases,  in  the  dicnm- 
stance  of  having  something  asserted  respecting  it  by  intdli- 
gent  and  disinterested  witnesses,  we  infer,  first,  that^  as  in 
those  former  instances,  so  in  this  instance,  the  assertion  is 
true.     Secondly,  what  was  asserted  of  the  government  being 
that  it  acts  in  a  particular  manner,  and  other  governments 
^r  persons  having  been  observed  to  act  in  the  same  manner, 
the  government  in  question  is  brought  into  known  resem- 
blance  with  those  other  governments  or  persons;  and  since 
they  were  known  to  desire  the  good  of  the  people,  it  is  there- 
upon, by  a  second  induction,  inferred  that  the  particular  go- 
vernment spoken  of,  desires  the  good  of  the  people.    This 
brings  that  government  into  known  resemblance  with  the 
other  governments  which  were  thought  likely  to  escape  revo- 
lution, and  thence,  by  a  third  induction,  it  is  predicted  that 
this  particular  government  is  also  likely  to  escape.     This  is 
still  reasoning  from  particulars  to  particulars,  but  we  now 
reason  to  the  new  instance  from  three  distinct  sets  of  former 
instances :  to  one  only  of  those  sets  of  instances  do  we  directly 
perceive  the  new  one  to  be  similar;  but  from  that  similarity 
we  inductively  infer  that  it  has  the  attribute  by  which  it 
is    assimilated   to   the   next  set,   and    brought  within  the 
corresponding  induction ;   after  which  by  a  repetition  of  the 
same  operation  we  infer  it  to  be  similar  to  the  third  set, 
and  hence  a  third  induction  conducts  us  to  the  ultimate 
conclusion. 

§  S.  Notwithstanding  the  superior  complication  of  these 
examples,  compared  with  those  by  which  in  the  preceding 
chapter  we  illustrated  the  general  theory  of  reasoning,  every 
doctrine  which  we  then  laid  down  holds  equally  true  in  these 
more  intricate  cases.  The  successive  general  propositions  are 
i)ot  steps  in  the  reasoning,  are  not  intermediate  links  in  the 
chain  of  inference,  between  the  particulars  observed  and  those 
•to  which  we  apply  the  observation.  If  we  had  sufficiently 
capacious  memories,   and  a  sufficient  po^ver  of  maintaining 
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order  among  a  huge  mass  of  details^  the  reasoning  could  go 
on  without  any  general  propositions ;  they  are  mere  formulsa 
for  inferring  particulars  from  particulars.  The  principle  of 
general  reasoning  is^  (as  before  explained,)  that  if  from  obser- 
vation of  certain  known  particulars^  what  was  seen  to  be  true 
of  them  can  be  inferred  to  be  true  of  any  others,  it  may  be 
inferred  of  all  others  which  are  of  a  certain  description.  And 
in  order  that  we  may  never  fail  to  draw  this  conclusion  in  a 
new  case  when  it  can  be  drawn  correctly,  and  may  avoid 
drawing  it  when  it  cannot,  we  determine  once  for  all  what  are 
the  distinguishing  marks  by  which  such  cases  may  be  reco- 
gnised. The  subsequent  process  is  merely  that  of  identifying 
an  object,  and  ascertaining  it  to  have  those  marks;  whether 
we  identify  it  by  the  very  marks  themselves,  or  by  others 
which  we  have  ascertained  (through  another  and  a  similar 
process)  to  be  marks  of  those  marks.  The  real  inference  is 
always  from  particulars  to  particulars,  from  the  observed 
instances  to  an  unobserved  one:  but  in  drawing  this  infe- 
rence, we  conform  to  a  formula  which  we  have  adopted  for  our 
guidance  in  such  operations,  and  which  is  a  record  of  the 
criteria  by  which  we  thought  we  had  ascertained  that  we 
might  distinguish  when  the  inference  could,  and  when  it 
could  not,  be  drawn.  The  real  premises  are  the  individual 
observations,  even  though  they  may  have  been  forgotten,  or, 
being  the  observations  of  others  and  not  of  ourselves,  may,  to 
us,  never  have  been  known  :  but  we  have  before  us  proof  that 
we  or  others  once  thought  them  sufficient  for  an  induction, 
and  we  h{ive  marks  to  show  whether  any  new  case  is  one  of 
those  to  which,  if  then  known,  the  induction  would  have  been 
deemed  to  extend.  These  marks  we  either  recognise  at  once, 
or  by  the  aid  of  other  marks,  which  by  another  previous 
induction  we  collected  to  be  marks  of  them.  Even  these 
marks  of  marks  may  only  be  recognised  through  a  third  set 
of  marks ;  and  we  may  have  a  train  of  reasoning,  of  any  length, 
to  bring  a  new  case  within  the  scope  of  an  induction  grounded 
on  particulars  its  similarity  to  which  is  only  ascertained  in 
this  indirect  manner. 
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Thus^  in  the  preceding  example,  the  ultimate  inductive  in- 
ference  was,  that  a  certain  government  was  not  likely  to  be 
overthrown :  this  inference  was  drawn  according  to  a  formula 
in  which  desire  of  the  public  good  was  set  down  as  a  mark  of 
not  being  likely  to  be  overthrown ;  a  mark  of  this  mark  was> 
acting  in  a  particular  manner;  and  a  mark  of  acting  in  that 
manner  was,  being  asserted  to  do  so  by  intelligent  and  dis- 
interested witnesses :  this  mark^  the  government  under  dis- 
cussion was  recognised  by  the  senses  as  possessing.  Hence  that 
government  fell  within  the  last  induction,  and  by  it  was 
brought  within  all  the  others.  The  perceived  resemblance  of 
the  case  to  one  set  of  observed  particular  cases,  brought  it  into 
known  resemblance  with  another  set,  and  that  with  a  third. 

In  the  more  complex  branches  of  knowledge,  the  deduc- 
tions seldom  consist,  as  in  the  examples  hitherto  exhibited,  of 
a  single  chain,  a  a  mark  of  b,  b  o{  c,c  of  d,  therefore  a  a  mark 
of  d.  They  consist  (to  carry  on  the  same  metaphor)  of  several 
chains  united  at  the  extremity,  as  thus :  a  a  mark  of  d,  b  of  e, 
c  o{/,  d  ef  of  «,  therefore  a  b  c  a.  mark  of  ft.  Suppose,  for 
example,  the  following  combination  of  circumstances;  1st, 
rays  of  light  impinging  on  a  reflecting  surface ;  2nd,  that  sur- 
face parabolic ;  3rd,  those  rays  parallel  to  each  other  and  to  the 
axis  of  the  surface.  It  is  to  be  proved  that  the  concourse  of 
these  three  circumstances  is  a  mark  that  the  reflected  rays 
will  pass  through  the  focus  of  the  parabolic  surface.  Now/ 
each  of  the  three  circumstances  is  singly  a  mark  of  something 
material  to  the  case.  Rays  of  light  impinging  on  a  reflecting 
surface^  are  a  mark  that  those  rays  will  be  reflected  at  an 
angle  equal  to  the  an^le  of  incidence.  The  parabolic  form  of 
the  surface  is  a  mark  that,  from  any  point  of  it,  a  line  drawn 
to  the  focus  and  a  line  parallel  to  the  axis  will  make  equal 
angles  with  the  surface.  And  finally,  the  parallelism  of  the 
rays  to  the  axis  is  a  mark  that  their  angle  of  incidence  coin- 
cides with  one  of  these  equal  angles.  The  three  marks  taken 
together  are  therefore  a  mark  of  all  these  three  things  united. 
But  the  three  united  are  evidently  a  mark  that  the  angle  of 
reflexion  must  coincide  with  the  other  of  the  two  equal  angles, 
that  formed  by  a  line  drawn  to  the  focus ;  and  this  again,  by 
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the  fundamental  axiom  concerning  straight  lines,  is  a  mark 
that  the  reflected  rays  pass  through  the  focus.  Most  chains  of 
physical  deduction  are  of  this  more  complicated  type ;  and  even 
in  mathematics  such  are  abundant,  as  in  all  propositions  where 
the  hypothesis  includes  numerous  conditions:  '^^a  circle  be 
taken,  and  if  within  that  circle  a  point  be  taken,  not  the 
centre,  and  j^  straight  lines  be  drawn  from  that  point  to  the 
circumference,  then,''  &c« 

§  4.    The  considerations  now  stated  remove  a  serious  diflS- 
culty  from  the  view  we  have  taken  of  reasoning ;  which  view 
might  otherwise  have  seemed  not  easily  reconcilable  with  the 
fact  that  there  are  Deductive  or  Ratiocinative  Sciences.     It 
might  seem  to  follow,  if  all  reasoning  be  induction,  that  the 
difficulties  of  philosophical  investigation  must  lie  in  the  induc- 
tions exclusively,  and  that  when  these  were  easy,  and  suscep- 
tible of  no  doubt  or  hesitation,  there  could  be  no  science,  or,  at 
least,  no  difficulties  in  science.     The  existence,  for  example,  of 
an  extensive  Science  of  Mathematics,  requiring  the  highest 
scientific  genius  in  those  who  contributed  to  its  creation,  and 
calling  for  a  most  continued  and  vigorous  exertion  of  intellect 
in  order  to  appropriate  it  when  created,  may  seem  hard  to  be 
accounted  for  on  the  foregoing  theory.     But  the  considera- 
tions more  recently  adduced  remove  the  mystery,  by  showing, 
that  even  when  the  inductions  themselves  are  obvious,  there 
may  be  much  difficulty  in  finding  whether  the  particular  case 
which  is  the  subject  of  inquiry  comes  within  them  ;  and  ample 
room  for  scientific  ingenuity  in  so  combining  various  inductions, 
as,  by  means  of  one  "within  which  the  case  evidently  falls,  to 
bring  it  within  others  in  which  it  cannot  be  directly  seen  to 
be  included. 

When  the  more  obvious  of  the  inductions  which  can  be 
made  in  any  science  from  direct  observations,  have  been 
made,  and  general  formulas  have  been  framed,  determining 
the  limits  within  which  these  inductions  are  applicable ;  as 
often  as  a  new  case  can  be  at  once  seen  to  come  within  one 
of  the  formulas,  the  induction  is  applied  to  the  new  case,  and 
the  business  is  ended.     But  new  cases  are  continually  arising, 

16—2 
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which  do  not  obviously  come  within  any  formula  whereby  the 
question  we  want  solved  in  respect  of  them  could  be  answered. 
Let  us  take  an  instance  from  geometry;  and  as  it  is  taken 
only  for  illustration^  let  the  reader  concede  to  us  for  the  pre- 
sent^ what  we  shall  endeavour  to  prove  in  the  next  chapter^ 
that  the  first  principles  of  geometry  are  results  of  induction. 
Our  example  shall  be  the  fifth  proposition  of  the  first  book  of 
Euclid.  The  inquiry  is^  Are  the  angles  at  the  base  of  an 
isosceles  triangle  equal  or  unequal?  The  first  thing  to  be 
considered  is,  what  inductions  we  have,  from  which  we  can 
infer  equality  or  inequality.  For  inferring  equality  we  have 
the  following  formulffi  : — ^Things  which  being  applied  to  each 
other  coincide,  are  equals.  Things  which  are  equal  to  the 
same  thing  are  equals.  A  whole  and  the  sum  of  its  parts 
are  equals.  The  sums  of  equal  things  are  equals.  The  difier- 
ences  of  equal  things  are  equals.  There  are  no  other  formulse 
to  prove  equality.  For  inferring  inequality  we  have  the  fol- 
lowing : — ^A  whole  and  its  parts  are  unequals.  The  sums  of 
equal  things  and  unequal  things  are  unequals.  The  difler- 
ences  of  equal  things  and  unequal  things  are  unequals.  In 
all,  eight  formulse.  The  angles  at  the  base  of  an  isosceles 
triangle  do  not  obviously  come  within  any  of  these.  The 
formulsB  specify  certain  marks  of  equality  and  of  inequality, 
but  the  angles  cannot  be  perceived  intuitively  to  have  any  of 
those  marks.  On  examination  it  appears  that  they  have ;  and 
we  ultimately  succeed  in  bringing  them  within  this  formula, 
"The  differences  of  equal  things  are  equal."  Whence  comes 
the  difficulty  of  recognising  these  angles  as  the  differences  of 
equal  things  ?  Because  each  of  them  is  the  difference  not  of 
one  pair  only,  but  of  innumerable  pairs  of  angles ;  and  out  of 
these  we  had  to  imagine  and  select  two,  which  could  either  be 
intuitively  perceived  to  be  equals,  or  possessed  some  of  the 
marks  of  equality  set  down  in  the  various  formulsB.  By  an  ex- 
ercise of  ingenuity,  which,  on  the  part  of  the  first  inventor, 
deserves  to  be  regarded  as  considerable,  two  pairs  of  angles 
were  hit  upon,  which  united  these  requisites.  First,  it  could  be 
perceived  intuitively  that  their  differences  were  the  angles  at 
the  base ;  and,  secondly^  they  possessed  one  of  the  marks  of 
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equality,  namely,  coincidence  when  applied  to  one  another. 
This  coincidence,  however,  was  not  perceived  intuitively,  but 
inferred,  in  conformity  to  another  formula. 

For  greater  clearness,  I  subjoin  an  analysis  of  the  de- 
monstration. Euclid,  it  will  be  remembered,  demonstrates 
his  fifth  proposition  by  means  of  the  fourth.  This  it  is  not 
allowable  for  us  to  do,  because  we  are  undertaking  to  trace 
deductive  truths  not  to  prior  deductions,  but  to  their  original 
inductive  foundation.  We  must  therefore  use  the  premises 
of  the  fourth  proposition  instead 
of  its  conclusion,  and  prove  the 
fifth  directly  from  first  principles. 
To  do  so  requires  six  formulas. 
(We  must  begin  as  in  Euclid, 
by  prolonging  the  equal  sides 
AB,  AC,  to  equal  distances,  and 
joining  the  extremities  B  £, 
DC.) 

First  Formula.     The  sums  o/epials  are  equal. 

A  D  and  A  E  are  sums  of  equals  by  the  supposition.  Hav- 
ing that  mark  of  equality,  they  are  concluded  by  this  formula 
to  be  equal. 

Second  Formula.    Hqual  straight  lines  being  applied  to 

one  another  coincide. 

A  C,  A  B,  are  within  this  formula  by  supposition ;  A  D, 
A  E,  have  been  brought  within  it  by  the  preceding  step.  Both 
these  pairs  of  straight  lines  have  the  property  of  equality ; 
which,  according  to  the  second  formula,  is  a  mark  that,  if  ap- 
plied to  each  other,  they  will  coincide.  Coinciding  altogether 
means  coinciding  in  every  part,  and  of  course  at  their  ex- 
tremities, D,  E,  and  B,  C. 

Third  Formula.     Straight  lines,  having  their  extremities 

coincident,  coincide. 

B  E  and  C  D  have  been  brought  within  this  formula  by 
the  preceding  induction ;  they  will,  therefore,  coincide. 
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Fourth  Formula.    Angles,  having  their  ndee  coincident, 

coincide. 

The  third  indaction  having  shown  that  B  E  and  C  D  co- 
incide, and  the  second  that  A  B,  A  Cj  coincide,  the  angles 
ABE  and  A  C  D  are  thereby  brought  within  the  fourth 
formula,  and  accordingly  coincide. 

Fifth  Formula.     Things  which  coincide  are  equal. 

The  angles  ABE  and  A  C  D  are  brought  within  this 
formula  by  the  induction  immediately  preceding.  This  train  of 
reasoning  being  also  applicable,  mutatis  mutandis,  to  the  angles 
E  B  C,  D  C  B,  these  also  are  brought  within  the  fifth  formula. 
And,  finally. 

Sixth  Formula.     The  differences  of  equals  are  equal. 

The  angle  ABC  being  the  difference  of  A  B  E,  C  B  E, 
and  the  angle  A  C  B  being  the  difference  of  A  C  D,  D  C  B ; 
which  have  been  proved  to  be  equals ;  A  B  C  and  A  C  B  are 
brought  within  the  last  formula  by  the  whole  of  the  previous 
process. 

The  difficulty  here  encountered  is  chiefly  that  of  figuring 
to  ourselves  the  two  angles  at  the  base  of  the  triangle  ABC 
as  remainders  made  by  cutting  one  pair  of  angles  out  of 
another,  while  each  pair  shall  be  corresponding  angles  of 
triangles  which  have  two  sides  and  the  intervening  angle 
equal.  It  is  by  this  happy  contrivance  that  so  many  different 
inductions  are  brought  to  bear  upon  the  same  particular  case. 
And  this  not  being  at  all  an  obvious  thought,  it  may  be  seen 
from  an  example  so  near  the  threshold  of  mathematics,  how 
much  scope  there  may  well  be  for  scientific  dexterity  in  the 
higher  branches  of  that  and  other  sciences,  in  order  so  to  com- 
bine  a  few  simple  inductions,  as  to  bring  within  each  of  them 
innumerable  cases  which  are  not  obviously  included  in  it;  and 
how  long,  and  numerous,  and  complicated  may  be  the  processes 
necessary  for  bringing  the  inductions  together,  even  when  each 
induction  may  itself  be  very  easy  and  simple.  All  the  induc- 
tions involved  in  all  geometry  are  comprised  in  those  simple 
ones,  the  formula  of  which  are  the  Axioms,  and  a  few  of  the 
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so-called  Definitions.  The  remainder  of  the  science  is  made 
up  of  the  processes  employed  for  bringing  unforeseen  cases 
within  these  inductions;  or  (in  syllogistic  language)  for 
proving  the  minors  necessary  to  complete  the  syllogisms ;  the 
majors  being  the  definitions  and  axioms.  In  those  definitions 
and  axioms  are  laid  down  the  whole  of  the  marks^  by  an  artful 
combination  of  which  it  has  been  found  possible  to  discover 
and  prove  all  that  is  proved  in  geometry.  The  marks  being 
so  few^  and  the  inductions  which  furnish  them  being  so 
obvious  and  familiar;  the  connecting  of  several  of  them 
together,  which  constitutes  Deductions^  or  Trains  of  Reasoning, 
forms  the  whole  diflScuIty  of  the  science^  and^  with  a  trifling 
exception^  its  whole  bulk ;  and  hence  Oeometry  is  a  Deductive 
Science. 

§  5.  It  will  be  seen  hereafter*  that  there  are  weighty 
scientific  reasons  for  giving  to  every  science  as  much  of  the 
character  of  a  Deductive  Science  as  possible ;  for  endeavouring 
to  construct  the  science  from  the  fewest  and  the  simplest 
possible  inductions^  and  to  make  these,  by  any  combinations 
however  complicated,  suffice  for  proving  even  such  truths, 
relating  to  complex  cases,  as  could  be  proved,  if  we  chose,  by 
inductions  from  specific  experience.  Every  branch  of  natural 
philosophy  was  originally  experimental;  each  generalization 
rested  on  a  special  induction,  and  was  derived  from  its  own 
distinct  set  of  observations  and  experiments.  From  being 
sciences  of  pure  experiment,  as  the  phrase  is,  or,  to  speak 
more  correctly,  sciences  in  which  the  reasonings  mostly  con- 
sist of  no  more  than  one  step,  and  are  expressed  by  single 
syllog^ms,  all  these  sciences  have  become  to  some  extent,  and 
some  of  them  in  nearly  the  whole  of  their  extent,  sciences  of 
pure  reasoning ;  whereby  multitudes  of  truths,  already  known 
by  induction  from  as  many  difierent  sets  of  experiments,  have 
come  to  be  exhibited  as  deductions  or  corollaries  from  induc- 
tive propositions  of  a  simpler  and  more  universal  character. 
Thus  mechanics,  hydrostatics,  optics,  acoustics,  and  thermo- 


*  hifn,  book  iii.  ch.  iv.  §  8,  and  elaewhere. 
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^^gjs  b&^  Buocessively  been  rendered  mathematical;  and 
astronomy  was  brought  by  Newton  within  the  laws  of  general 
mechanics.  Why  it  is  that  the  substitution  of  this  circuitous 
mode  of  proceeding  for  a  process  apparently  much  easier 
and  more  natural,  is  held,  and  justly,  to  be  the  greatest 
triumph  of  the  investigation  of  nature,  we  are  not,  in  this 
stage  of  our  inquiry,  prepared  to  examine.  But  it  is  neces- 
sary to  remark,  that  although,  by  this  progressive  transforma- 
tion, all  sciences  tend  to  become  more  and  more  Deductive, 
they  are  not  therefore  the  less  Inductive;  every  step  in  the 
Deduction  is  still  an  Induction.  The  opposition  is  not  between 
the  terms  Deductive  and  Inductive,  but  between  Deductive 
and  Experimental.  A  science  is  experimental,  in  proportion  as 
every  new  case,  which  presents  any  peculiar  features^  stands 
in  need  of  a  new  set  of  observations  and  experiments,  a  fresh 
induction.  It  is  Deductive,  in  proportion  as  it  can  draw  con- 
clusions, respecting  cases  of  a  new  kind,  by  processes  which 
bring  those  cases  under  old  inductions ;  by  ascertaining  that 
cases  which  cannot  be  observed  to  have  the  requisite  marks, 
have,  however,  marks  of  those  marks. 

We  can  now,  therefore,  perceive  what  is  the  generic  dis- 
tinction between  sciences  which  can  be  made  Deductive,  and 
those  which  must  as  yet  remain  Experimental.  The  differ- 
ence consists  in  our  having  been  able,  or  not  yet  able,  to  dis- 
cover marks  of  marks.  If  by  our  various  inductions  we  have 
been  able  to  proceed  no  further  than  to  such  propositions  as 
these,  a  a  mark  of  b,  or  a  and  b  marks  of  one  another,  c  a 
mark  of  d,  or  c  and  d  marks  of  one  another,  without  anything 
to  connect  a  or  b  with  c  or  ^;  we  have  a  science  of  detached 
and  mutually  independent  generalizations,  such  as  these,  that 
acids  redden  vegetable  blues,  and  that  alkalies  colour  them 
green ;  from  neither  of  which  propositions  could  we,  directly 
or  indirectly,  infer  the  other :  and  a  science,  so  far  as  it  is 
composed  of  such  propositions,  is  purely  experimental. 
Chemistry,  in  the  present  state  of  our  knowledge,  has  not  yet 
thrown  off  this  character.  There  are  other  sciences,  however, 
of  wbich  the  propositions  are  of  this  kind :  a  a  mark  o(  b,  b  a 
mark  of  c,  c  oi  d,  d  of  ^,  &c.     In  these  sciences  we  can  mount 
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the  ladder  from  a  to  ^  by  a  process  of  ratiocination ;  we  can 
condade  that  a  is  a  mark  of  e,  and  that  every  object  which 
has  the  mark  a  has  the  property  e,  although,  perhaps,  we 
never  were  able  to  observe  a  and  e  together,  and  although 
even  dj  our  only  direct  mark  of  e,  may  not  be  perceptible  in 
those  objects,  bat  only  inferrible.  Or  varying  the  first  meta- 
phor, we  may  be  said  to  get  from  a  to  e  underground :  the 
marks  b,  c,  d,  which  indicate  the  route,  must  all  be  possessed 
somewhere  by  the  objects  concerning  which  we  are  inquiring; 
but  they  are  below  the  surface :  a  is  the  only  mark  that  is 
visible,  and  by  it  we  are  able  to  trace  in  succession  all  the 
rest. 

§  6.  We  can  now  understand  how  an  experimental  may 
transform  itself  into  a  deductive  science  by  the  mere  progress 
of  experiment.  In  an  experimental  science,  the  inductions, 
as  we  have  said,  lie  detached,  as,  a  a  mark  of  d,  c  a  mark  of 
df  e  A  mark  of  ^  and  so  on  :  now,  a  new  set  of  instances,  and 
a  consequent  new  induction,  may  at  any  time  bridge  over 
the  interval  between  two  of  these  unconnected  arches ;  b,  for 
example,  may  be  ascertained  to  be  a  mark  of  c,  which  enables 
us  thenceforth  tOs  prove  deductively  that  a  is  a  mark  of  c. 
Or,  as  sometimes  happens,  some  comprehensive  induction 
may  raise  an  arch  high  in  the  air,  which  bridges  over  hosts 
of  them  at  once  :  i,  d,  f^  and  all  the  rest,  turning  out  to  be 
marks  of  some  one  thing,  or  of  things  between  which  a  con- 
nexion has  already  been  traced.  As  when  Newton  discovered 
that  the  motions,  whether  regular  or  apparently  anomalous, 
of  all  the  bodies  of  the  solar  system,  (each  of  which  motions 
had  been  inferred  by  a  separate  logical  operation,  from 
separate  marks,)  were  all  marks  of  moving  round  a  common 
centre,  with  a  centripetal  force  vaiying  directly  as  the  mass, 
and  inversely  as  the  square  of  the  distance  from  that  centre. 
This  is  the  greatest  example  which  has  yet  occurred  of  the 
transformation,  at  one  stroke,  of  a  science  which  was  still 
to  a  great  degree  merely  experimental,  into  a  deductive 
science. 

Transformations  of  the  same  nature,  but  on  a  smaller  scale. 


250  BSASONING. 

continually  take  place  in  the  less  advanced  branches  of  physical 
knowledge^  without  enabling  them  to  throw  off  the  character 
of  experimental  sciences.      Thus  with   regard   to   the  two 
unconnected  propositions  before  cit«d,  namely^  Acids  redden 
vegetable  blues.  Alkalies  make  them  green ;   it  is  remarked 
by  Liebig,  that  all  blue  colouring  matters  which  are  reddened 
by  acids   (as  well  as,  reciprocally,  all  red  colouring  matters 
which  are  rendered  blue  by  alkalies)  contain  nitrogen  :  and  it 
is  quite  possible  that  this  circumstance  may  one  day  iximish  a 
bond  of  connexion  between  the  two  propositions  in  question, 
by  showing  that  the  antagonist  action  of  acids  and  alkalies  in 
producing  or  destroying  the  colour  blue,  is  the  result  of  some 
one,  more  general,  law.    Although  this  connecting  of  detached 
generalizations  is  so  much  gain,  it  tends  but  little  to  give  a 
deductive  character  to  any  science  as  a  whole;  because  the 
new  courses  of  observation  and  experiment,  which  thus  enable 
us  to  connect  together  a  few  general  truths,  usually  make 
known  to  us  a  still  greater  number  of  unconnected  new  ones. 
Hence  chemistry,  though  similar  extensions  and  simplifica- 
tions of  its  generalizations  are  continually  taking  place,  is 
still  in  the  main  an  experimental  science ;  and  is  likely  so  to 
continue,    unless  some   comprehensive  induction   should  be 
hereafter  arrived  at,  which,  like  Newton's,  shall  connect  a 
vast  number  of  the  smaller  known  inductions  together,  and 
change  the  whole  method  of  the  science  at  once.     Chemistry 
has  already  one  great  generalization,  which,  though  relating 
to   one  of  the  subordinate  aspects  of  chemical  phenomena, 
possiesses  within  its  limited  sphere  this  comprehensive  cha- 
racter ;  the  principle  of  Dalton,  called  the  atomic  theory,  or 
the  doctrine  of  chemical  equivalents :  which  by  enabling  us 
to  a  certain  extent  to  foresee  the  proportions  in  which  two 
substances  will  combine,  before  the  experiment  has  been  tried, 
constitutes   undoubtedly   a  source   of   new   chemical   truths 
obtainable  by  deduction,  as  well  as  a  connecting  principle  for 
all  truths   of  the  same  description  previously  obtained  by 
experiment. 

§  7.    The  discoveries  which  change  the  method  of  a 
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science  from  experimental  to  deductive^  mostly  consist  in 
establishing,  either  by  deduction  or  by  direct  experiment, 
that  the  varieties  of  a  particular  phenomenon  uniformly 
accompany  the  varieties  of  some  other  phenomenon  better 
known.  Thus  the  science  of  sound,  which  previously  stood 
in  the  lowest  rank  of  merely  experimental  science,  became 
deductive  when  it  was  proved  by  experiment  that  every 
variety  of  sound  was  consequent  on,  and  therefore  a  mark 
of,  a  distinct  and  definable  variety  of  oscillatory  motion 
among  the  particles  of  the  transmitting  medium.  When  this 
was  ascertained,  it  followed  that  every  relation  of  succession 
or  coexistence  which  obtained  between  phenomena  of  the 
more  known  class,  obtained  also  between  the  phenomena 
which  corresponded  to  them  in  the  other  class.  Every  sound, 
being  a  mark  of  a  particular  oscillatory  motion,  became  a 
mark  of  eveiything  which,  by  the  laws  of  dynamics,  was 
known  to  be  inferrible  from  that  motion;  and  everything 
which  by  those  same  laws  was  a  mark  of  any  oscillatory 
motion  among  the  particles  of  an  elastic  medium,  became  a 
mark  of  the  corresponding  sound.  And  thus  many  truths, 
not  before  suspected,  concerning  sound,  become  deducible 
from  the  known  laws  of  the  propagation  of  motion  through 
an  elastic  medium ;  while  facts  already  empirically  known 
respecting  sound,  become  an  indication  of  corresponding 
properties  of  vibrating  bodies,  previously  undiscovered. 

But  the  grand  agent  for  transforming  experimental  into 
deductive  sciences,  is  the  science  of  number.  The  properties 
of  numbers,  alone  among  all  known  phenomena,  are,  in  the 
most  rigorous  sense,  properties  of  all  things  whatever.  All 
things  are  not  coloured,  or  ponderable,  or  even  extended ;  but 
all  things  are  numerable.  And  if  we  consider  this  science  in 
its  whole  extent,  from  common  arithmetic  up  to  the  calculus 
of  variations,  the  truths  already  ascertained  seem  all  but 
infinite,  and  admit  of  indefinite  extension. 

These  truths,  though  affirmable  of  all  things  whatever,  of 
course  apply  to  them  only  in  respect  of  their  quantity.  But 
if  it  comes  to  be  discovered  that  variations  of  quality  in  any 
class  of  phenomena,  correspond  regularly  to  variations    of 
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quantity  either  in  those  same  or  in  some  other  phenomena ; 
every  formula  of  mathematics  applicable  to  quantities  which 
vary  in  that  particular  manner,  becomes  a  mark  of  a  correspond- 
ing general  truth  respecting  the  variations  in  quality  which 
accompany  them  :  and  the  science  of  quantity  being  (as  far  as 
any  science  can  be)  altogether  deductive,  the  theory  of  that 
particular  kind  of  qualities  becomes,  to  this  extent,  deductive 
likewise. 

The  most  striking  instance  in  point  which  history  affords 
(though  not  an  example  of  an  experimental  science  rendered 
deductive,  but  of  an  unparalleled  extension  given  to  the  de- 
ductive process  in  a  science  which  was  deductive  already),  is 
the  revolution  in  geometry  which  originated  with  Descartes, 
and  was  completed  by  Clairaut.  These  great  mathematicians 
pointed  out  the  importance  of  the  fact,  that  to  every  variety 
of  position  in  points,  direction  in  lines,  or  form  in  curves  or 
surfaces  (all  of  which  are  Qualities),  there  corresponds  a  pecu- 
liar relation  of  quantity  between  either  two  or  three  rectilineal 
co-ordinates ;  insomuch  that  if  the  law  were  known  according 
to  which  those  co-ordinates  vary  relatively  to  one  another, 
every  other  geometrical  property  of  the  line  or  surface  in 
question,  whether  relating  to  quantity  or  quality.  Would  be 
capable  of  being  inferred.  Hence  it  followed  that  every 
geometrical  question  could  be  solved,  if  the  corresponding 
algebraical  one  could;  and  geometry  received  an  accession 
(actual  or  potential)  of  new  truths,  corresponding  to  every 
property  of  numbers  which  the  progress  of  the  calculus  had 
brought,  or  might  in  future  bring,  to  light.  In  the  same 
general  manner,  mechanics,  astronomy,  and  in  a  less  degree, 
every  branch  of  natural  philosophy  commonly  so  called,  have 
been  made  algebraical.  The  varieties  of  physical  phenomena 
with  which  those  sciences  are  conversant,  have  been  found  to 
answer  to  determinable  varieties  in  the  quantity  of  some 
circumstance  or  other;  or  at  least  to  varieties  of  form  or 
position,  for  which  corresponding  equations  of  quantity  had 
already  been,  or  were  susceptible  of  being,  discovered  by 
geometers. 

In  these  various  transformations,  the  propositions  of  the 
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science  of  number  do  but  fulfil  the  function  proper  to  all  pro- 
positions forming  a  train  of  reasoning,  viz.  that  of  enabling 
us  to  arrive  in  an  indirect  method,  by  marks  of  marks,  at  such 
of  the  properties  of  objects  as  we  cannot  directly  ascertain  (or 
not  so  conveniently)  by  experiment.  We  travel  from  a  given 
visible  or  tangible  fact,  through  the  truths  of  numbers,  to  the 
&ct  sought.  The  given  fact  is  a  mark  that  a  certain  relation 
subsists  between  the  quantities  of  some  of  the  elements  con- 
cerned ;  while  the  fact  sought  presupposes  a  certain  relation 
between  the  quantities  of  some  other  elements :  now,  if  these 
last  quantities  are  dependent  in  some  known  manner  upon  the 
former,  or  vice  versd,  we  can  argue  from  the  numerical  relation 
between  the  one  set  of  quantities,  to  determine  that  which 
subsists  between  the  other  set ;  the  theorems  of  the  calculus 
affording  the  intermediate  links.  And  thus  one  of  the  two 
physical  facts  becomes  a  mark  of  the  other,  by  being  a  mark 
of  a  mark  of  a  mark  of  it. 


CHAPTER  V. 


OK    DEMONSTRATION,    AND   NECES8ART   TRUTHS. 

§  1.  If,  as  laid  down  in  the  two  preceding  chapters,  the 
foundation  of  all  sciences,  even  deductive  or  demonstrative 
sciences,  is  Induction ;  if  every  step  in  the  ratiocinations  even 
of  geometry  is  an  act  of  induction ;  and  if  a  train  of  reasoning 
is  hut  hringing  many  inductions  to  bear  upon  the  same  subject 
of  inquiry,  and  drawing  a  case  within  one  induction  by  means 
of  another ;  wherein  lies  the  peculiar  certainty  always  ascribed 
to  the  sciences  which  are  entirely,  or  almost  entirely,  deduc- 
tive? Why  are  they  called  the  Exact  Sciences?  Why  are 
mathematical  certainty,  and  the  evidence  of  demonstration, 
common  phrases  to  ei^press  the  very  highest  degree  of  assur- 
ance attainable  by  reason  ?  Why  are  mathematics  by  almost 
all  philosophers,  and  (by  some)  even  those  branches  of  natural 
philosophy  which,  through  the  medium  of  mathematics,  have 
been  converted  into  deductive  sciences,  considered  to  be  inde- 
pendent of  the  evidence  of  experience  and  observation,  and 
characterized  as  systems  of  Necessary  Truth  ? 

The  answer  I  conceive  to  be,  that  this  character  of  neces- 
sity, ascribed  to  the  truths  of  mathematics,  and  even  (with 
some  reservations  to  be  hereafter  made)  the  peculiar  certainty 
attributed  to  them,  is  an  illusion ;  in  order  to  sustain  which, 
it  is  necessary  to  suppose  that  those  truths  relate  to,  and  ex- 
press the  properties  of,  purely  imaginary  objects.  It  is 
acknowledged  that  the  conclusions  of  geometry  are  deduced, 
partly  at  least,  from  the  so-called  Definitions,  and  that  those 
definitions  are  assumed  to  be  correct  descriptions,  as  far  as 
they  go,  of  the  objects  with  which  geometry  is  conversant.' 
Now  we  have  pointed  out  that,  from  a  definition  as  such,  no 
proposition,  unless  it  be  one  concerning  the  meaning  of  a 
word,   can  ever  follow;   and   that   what  apparently  foUows 
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from  a  definition,  follows  in  reality  from  an  implied  assump- 
tion that  there  exists  a  real  thing  conformable  thereto.  This 
assumption,  in  the  case  of  the  definitions  of  geometry,  is  false  : 
there  exist  no  real  things  exactly  conformable  to  the  defini- 
tions. There  exist  no  points  without  magnitude;  no  lines 
without  breadth,  nor  perfectly  straight;  no  circles  with  all 
their  radii  exactly  equal,  nor  squares  with  all  their  angles 
perfectly  right.  It  will  perhaps  be  said  that  the  assumption 
*  does  not  extend  to  the  actual,  but  only  to  the  possible,  ex- 
istence of  such  things.  I  answer  that,  according  to  any  test 
we  have  of  possibility,  they  are  not  even  possible.  Their 
existence,  so  far  as  we  can  form  any  judgment,  would  seem  to 
be  inconsistent  with  the  physical  constitution  of  our  planet  at 
least,  if  not  of  the  universe.  To  get  rid  of  this  difficulty, 
and  at  the  same  time  to  save  the  credit  of  the  supposed  system 
of  necessary  truth,  it  is  customary  to  say  tliat  the  points, 
lines,  circles,  and  squares  which  are  the  subject  of  geometry, 
exist  in  our  conceptions  merely,  and  are  part  of  our  minds ; 
which  minds,  by  working  on  their  own  materials,  construct 
an  a  priori  science,  the  evidence  of  which  is  purely  mental, 
and  has  nothing  whatever  to  do  with  outward  experience.  By 
howsoever -high  authorities  this  doctrine  may  have  been  sanc- 
tioned, it  appears  to  me  psychologically  incorrect.  The  points, 
lines,  circles,  and  squares,  which  any  one  has  in  his  mind,  are 
(I  apprehend)  simply  copies  of  the  points,  lines,  circles,  and 
squares  which  he  has  known  in  his  experience.  Our  idea  of  a 
point,  I  apprehend  to  be  simply  our  idea  of  the  minimum 
visibile,  the  smallest  portion  of  surface  which  we  can  see.  A 
line,  as  defined  by  geometers,  is  wholly  inconceivable.  We 
can  reason  about  a  line  as  if  it  had  no  breadth ;  because  we 
have  a  power,  which  is  the  foundation  of  all  the  control  we 
can  exercise  over  the  operations  of  our  minds;  the  power, 
when  a  perception  is  present  to  our  senses,  or  a  conception  to 
our  intellects,  of  attending  to  a  part  only  of  that  perception  or 
conception,  instead  of  the  whole.  But  we  cannot  conceive  a 
line  without  breadth ;  we  can  form  no  mental  picture  of  such 
a  line :  all  the  lines  which  we  have  in  our  minds  are  lines 
possessing  breadth.     If  any  one  doubts  this,  we  may  refer  him 


256  REASONING. 

to  his  own  experience.  I  much  question  if  any  one  who 
fancies  that  he  can  conceive  what  is  called  a  mathematical  line, 
thinks  so  from  the  evidence  of  his  consciousness :  I  suspect  it 
is  rather  because  he  supposes  that  unless  such  a  conception 
were  possible,  mathematics  could  not  exist  as  a  science :  a 
supposition  which  there  will  be  no  difficulty  in  showing  to  be 
entirely  groundless. 

Since,  then,  neither  in  nature,  nor  in  the  human  mind,  do 
there  exist  any  objects  exactly  corresponding  to  the  definitions 
of  geometry,  while  yet  that  science  cannot  be  supposed  to  be 
conversant  about  non-entities;  nothing  remains  but  to  con- 
sider geometry  as  conversant  with  such  lines^  angles,  and 
figures,  as  really  exist ;  and  the  definitions,  as  they  are  called, 
must  be  regarded  as  some  of  our  first  and  most  obvious  gene- 
ralizations concerning  those  natural  objects.  The  correctness 
of  those  generalizations,  as  generalizations,  is  without  a 
flaw :  the  equality  of  all  the  radii  of  a  circle  is  true  of  all 
circles,  so  far  as  it  is  true  of  any  one :  but  it  is  not  exactly 
true  of  any  circle;  it  is  only  nearly  true;  so  nearly  that 
no  error  of  any  importance  in  practice  will  be  incurred  by 
feigning  it  to  be  exactly  true.  When  we  have  occasion  to 
extend  these  inductions,  or  their  consequences,  to  cases  in 
which  the  error  would  be  appreciable — to  lines  of  perceptible 
breadth  or  thickness,  parallels  which  deviate  sensibly  from 
equidistance,  and  the  like — we  correct  our  conclusions,  by 
combining  with  them  a  fresh  set  of  propositions  relating  to 
the  aberration ;  just  as  we  also  take  in  propositions  relating 
to  the  physical  or  chemical  properties  of  the  material,  if  those 
properties  happen  to  introduce  any  modification  into  the 
result ;  which  they  easily  may,  even  with  respect  to  figure  and 
magnitude,  as  in  the  case,  for  instance,  of  expansion  by  heat. 
So  long,  however,  as  there  exists  no  practical  necessity  for 
attending  to  any  of  the  properties  of  the  object  except  its 
geometrical  properties,  or  to  any  of  the  natural  irregularities 
in  those,  it  is  convenient  to  neglect  the  consideration  of  the 
other  properties  and  of  the  irregularities,  and  to  reason  as  if 
these  did  not  exist :  accordingly,  we  formally  announce  in  the 
definitions,  that  we  intend  to  proceed  on  this  plan.     But  it  is 
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an  error  to  suppose,  because  we  resolve  to  confine  our  atten- 
tion to  a  certain  number  of  the  properties  of  an  object,  that 
we  therefore  conceive,  or  have  an  idea  of  the  object,  denuded 
of  its  other  properties.  We  are  thinking,  all  the  time,  of 
precisely  such  objects  as  we  have  seen  and  touched,  and  with 
all  the  properties  which  naturally  belong  to  them;  but  for 
scientific  convenience,  we  feign  them  to  be  divested  of  all  pro- 
perties, except  those  which  are  material  to  our  purpose,  and  in 
regard  to  which  we  design  to  consider  them. 

The  peculiar  accuracy,  supposed  to  be  characteristic  of  the 
first  principles  of  geometry,  thus  appears  to  be  fictitious.  The 
assertions  on  which  the  reasonings  of  the  science  are  founded, 
do  not,  any  more  than  in  other  sciences,  exactly  correspond 
with  the  fact ;  but  we  suppose  that  they  do  so,  for  the  sake 
of  tracing  the  consequences  which  follow  from  the  supposition. 
The  opinion  of  Dugald  Stewart  respecting  the  foundations  of 
geometry,  is,  I  conceive,  substantially  correct;  that  it  is 
built  on  hypotheses ;  that  it  owes  to  this  alone  the  peculiar 
certainty  supposed  to  distinguish  it ;  and  that  in  any  science 
whatever,  by  reasoning  from  a  set  of  hypotheses,  we  may 
obtain  a  body  of  conclusions  as  certain  as  those  of  geometry, 
that  is,  as  strictly  in  accordance  with  the  hypotheses,  and  as 
irresistibly  compelling  assent,  on  condition  that  those  hypotheses 
are  true. 

When,  therefore,  it  is  affirmed  that  the  conclusions  of 
geometry  are  necessary  truths,  the  necessity  consists  in  reality 
only  in  this,  that  they  necessarily  follow  from  the  suppositions 
from  which  they  are  deduced.  Those  suppositions  are  so  far 
from  being  necessary,  that  they  are  not  even  true ;  they  pur- 
posely depart,  more  or  less  widely,  from  the  truth.  The  only 
sense  in  which  necessity  can  be  ascribed  to  the  conclusions  of 
any  scientific  investigation,  is  that  of  necessarily  following 
from  some  assumption,  which,  by  the  conditions  of  the  inquiry, 
is  not  to  be  questioned.  In  this  relation,  of  course,  the  deri- 
vative truths  of  every  deductive  science  must  stand  to  the 
inductions,  or  assumptions,  on  which  the  science  is  founded, 
and  which,*  whether  true  or  untrue,  certain  or  doubtful  in 
themselves,  are  always  supposed  certain  for  the  purposes  of  the 
VOL.  I.  17 
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particular  scienoe.  And  therefore  the  conclusions  of  all  deduc- 
tive sciences  were  said  by  the  ancients  to  be  neoessary  propo- 
sitions. We  have  observed  already  that  to  be  predicated 
necessarily  was  characteristic  of  the  predicable  Propriom^  and 
that  a  proprium  was  any  property  of  a  thing  which  could  be 
deduced  from  its  essence,  that  is,  from  the  properties  included 
in  its  definition. 

§  2.  The  important  doctrine  of  Dugald  Stewart,  which 
I  have  endeavoured  to  enforce,  has  been  contested  by  Dr. 
Whewell,  both  in  the  dissertation  appended  to  his  excellent 
Mechanical  Euclid,  and  in  his  more  recent  elaborate  work  on 
the  Philonophy  of  the  Inductive  Sciences  ;  in  which  last  he  also 
replies  to  an  article  in  the  Edinburgh  Review,  (ascribed  to  a 
writer  of  great  scientific  eminence),  in  which  Stewart's  opinion 
was  defended  against  his  former  strictures.  The  supposed 
refutation  of  Stewart  consists  in  proving  against  him  (as  has 
also  been  done  in  this  work)  that  the  premises  of  geometry  are 
not  definitions,  but  assumptions  of  the  real  existence  of  things 
corresponding  to  those  definitions.  This,  however,  is  doing 
little  for  Dr.  WhewelPs  purpose ;  for  it  is  these  very  assump- 
tions which  are  asserted  to  be  hypotheses,  and  which  he,  if  he 
denies  that  geometry  is  founded  on  hypotheses,  must  show  to 
be  absolute  truths.  All  he  does,  however,  is  to  observe,  that 
they  at  any  rate  are  not  arbitrary  hypotheses ;  that  we  should 
not  be  at  liberty  to  substitute  other  hypotheses  for  them ;  that 
not  only  ''a  definition,  to  be  admissible,  must  necessarily 
refer  to  and  agree  with  some  conception  which  we  can  dis- 
tinctly frame  in  our  thoughts,'^  but  that  the  straight  lines,  for 
instance,  which  we  define,  must  be  '^  those  by  which  angles 
are  contained,  those  by  which  triangles  are  bounded,  those  of 
which  parallelism  may  be  predicated,  and  the  like.''*  And 
this  is  true ;  but  this  has  never  been  contradicted.  Those  who 
say  that  the  premises  of  geometiy  are  hypotheses,  are  not 
bound  to  maintain  them  to  be  hypotheses  which  have  no  rela- 
tion whatever  to  fact.     Since  an  hypothesis  framed  for  the 


*  MtdiomiooX  Euclid,  pp.  149  H.9eqq, 
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purpose  of  scientific  inquiiy  must  relate  to  something  which 
has  real  existence,  (for  there  can  be  no  science  respecting  non- 
entities,) it  follows  that  any  hypothesis  we  make  respecting 
an  object,  to  facilitate  our  study  of  it,  must  not  involve  any- 
thing which   is  distinctly  false,  and   repugnant  to  its  real 
nature :  we  must  not  ascribe  to  the  thing  any  property  which 
it  has  not ;  our  liberty  extends  only  to  slightly  exaggerating 
some  of  those  which  it  has,  (by  assuming  it  to  be  completely 
what  it  really  is  very  nearly,)  and  suppressing  others,  under  the 
indispensable  obligation  of  restoring  them  whenever,  and  in  as 
far  as,  their  presence  or  absence  would  make  any  material  dif- 
ference in   the  truth  of  our  conclusions.     Of  this   nature, 
accordingly,  are  the  first  principles  involved  in  the  definitions 
of  geometry.   That  the  hypotheses  should  be  of  this  particular 
character,  is  however  no  further  necessary,  than  inasmuch  as 
no  others  could  enable  us  to  deduce  conclusions  which,  with 
due  corrections,  would  be  true  of  real  objects :  and  in  fact, 
when  our  aim  is  only  to  illustrate  truths,  and  not  to  investi- 
gate them,  we  are  not  under  any  such  restriction.     We  might 
suppose  an   imaginary  animal,  and  work  out   by  deduction, 
from  the  known  laws  of  physiology,  its  natural  history ;  or  an 
imaginary  commonwealth,  and  from  the  elepients  composing 
it,  might  argue  what  would  be  its  fate.    And  the  conclusions 
which  we  might  thus  draw  from  purely  arbitrary  hypotheses, 
might  form  a  highly  useful  intellectual  exercise  :  but  as  they 
could  only  teach  us  what  would  be  the  properties  of  objects 
which  do  not  really  exist,  they  would  not  constitute  any  addi- 
tion to  our  knowledge  of  nature :  while  on  the  contrary,  if  the 
hypothesis  merely  divests  a  real  object  of  some  portion  of  its 
properties,  without  clothing  it  in  false  ones,  the  conclusions 
will  always  express,  under  known  liability  to  correction,  actual 
truth. 

§  3.  But  though  Dr.  Whewell  has  not  shaken  Stewart's 
doctrine  as  to  the  hypothetical  character  of  that  portion  of 
the  first  principles  of  geometry  which  are  involved  in  the  so- 
called  definitions,  he  has,  I  conceive,  greatly  the  advantage  of 
Stewart  on  another  important  point  in  the  theory  of  geome- 
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trical  reasoning ;  the  necessity  of  admitting^  among  those  first 
principles,  axioms  as  well  as  definitions.  Some  of  the  axioms 
of  Euclid  mighty  no  douht,  be  exhibited  in  the  form  of 
definitions,  or  might  be  deduced,  by  reasoning,  from  proposi- 
tions similar  to  what  are  so  called.  Thus,  if  instead  of  the 
axiom,  Magnitudes  which  can  be  made  to  coincide  are  equal, 
we  introduce  a  definition,  "  Equal  magnitudes  are  those  which 
may  be  so  applied  to  one  another  as  to  coincide  ;*'  the  three 
axioms  which  follow  (Magnitudes  which  are  equal  to  the  same 
are  equal  to  one  another — If  equals  are  added  to  equals  the 
sums  are  equal — If  equals  are  taken  from  equals  the  remainders 
are  equal,)  may  be  proved  by  an  imaginary  superposition,  re- 
sembling that  by  which  the  fourth  proposition  of  the  first 
book  of  Euclid  is  demonstrated.  But  although  these  and 
several  others  may  be  struck  out  of  the  list  of  first  principles, 
because,  though  not  requiring  demonstration,  they  are  suscep- 
tible of  it ;  there  will  be  found  in  the  list  of  axioms  two  or 
three  fundamental  truths,  not  capable  of  being  demonstrated : 
among  which  must  be  reckoned  the  proposition  that  two 
straight  lines  cannot  inclose  a  space,  (or  its  equivalent.  Straight 
lines  which  coincide  in  two  points  coincide  altogether,)  and 
some  property  of  parallel  lines,  other  than  that  which  con- 
stitutes their  definition :  one  of  the  most  suitable  for  the  pur- 
pose being  that  selected  by  Professor  Playfair  :  "  Two  straight 
lines  which  intersect  each  other  cannot  both  of  them  be  parallel 
to  a  third  straight  line."* 

The  axioms,  as  well  those  which  are  indemonstrable  as  those 
which  admit  of  being  demonstrated,  differ  from  that  other 


*  We  might,  it  is  true,  insert  this  property  into  the  definition  of  parallel 
lines,  framing  the  definition  so  as  to  require,  both  that  when  produced  indefi- 
nitely they  shall  never  meet,  and  aUo  that  any  straight  line  which  intersects 
one  of  them  shall,  if  prolonged,  meet  the  other.  But  by  doing  this  we  by  do 
means  get  rid  of  the  assumption  ;  we  are  still  obliged  to  take  for  granted  the  geo- 
metrical truth,  that  all  straight  lines  in  the  same  plane,  which  have  the  former 
of  these  properties,  have  also  the  latter.  For  if  it  were  possible  that  they  should 
not,  that  is,  if  any  straight  lines  other  than  those  which  are  paraUel  according 
to  the  definition,  had  the  property  of  never  meeting  although  indefinitely  pro- 
duced, the  demonstrations  of  the  subsequent  portions  of  the  theory  of  parallels 
oould  not  be  maintained. 
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dass  of  fundamental  principles  which  are  involved  in  the 
definitions^  in  this,  that  they  are  true  without  any  mixture  of 
hypothesis.  That  things  which  are  equal  to  the  same  thing  are 
equal  to  one  another,  is  as  true  of  the  lines  and  figures  in 
nature,  as  it  would  be  of  the  imaginary  ones  assumed  in  the 
definitions.  In  this  respect,  however,  mathematics  are  only 
on  a  par  with  most  other  sciences.  In  almost  all  sciences 
there  are  some  general  propositions  which  are  exactly  true, 
while  the  greater  part  are  only  more  or  less  distant  approxi- 
mations to  the  truth.  Thus  in  mechanics,  the  first  law  of 
motion  (the  continuance  of  a  movement  once  impressed,  until 
stopped  or  slackened  by  some  resisting  force)  is  true  without 
qualification  or  error.  The  rotation  of  the  earth  in  twenty- 
four  hours,  of  the  same  length  as  in  our  time,  has  gone  on  since 
the  first  accurate  observations,  without  the  increase  or  diminu- 
tion of  one  second  in  all  that  period.  These  are  inductions 
which  require  no  fiction  to  make  them  be  received  as  accurately 
true :  but  along  with  them  there  are  others,  as  for  instance 
the  propositions  respecting  the  figure  of  the  earth,  which  are 
but  approximations  to  the  truth ;  and  in  order  to  use  them  for 
the  further  advancement  of  our  knowledge,  we  must  feign 
that  they  are  exactly  true,  though  they  really  want  something 
of  being  so. 

§  4.  It  remains  to  inquire,  what  is  the  ground  of  our 
belief  in  axioms — what  is  the  evidence  on  which  they  rest  ?  I 
answer,  they  are  experimental  truths ;  generalizations  from  ob- 
servation. The  proposition.  Two  straight  lines  cannot  inclose 
a  space— or  in  other  words.  Two  straight  lines  which  have 
once  met,  do  not  meet  again,  but  continue  to  diverge — is  an 
induction  from  the  evidence  of  our  senses. 

This  opinion  runs  counter  to  a  scientific  prejudice  of  long 
standing  and  great  strength,  and  there  is  probably  no  pro* 
position  enunciated  in  this  work  for  which  a  more  unfavourable 
reception  is  to  be  expected.  It  is,  however,  no  new  opinion ; 
and  even  if  it  were  so,  would  be  entitled  to  be  judged,  not  by 
its  novelty,  but  by  the  strength  of  the  arguments  by  which  it 
can  be  supported.     I  consider  it  very  fortunate  that  so  emi- 
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sent  a  cliampion  of  the  contrary  opinion  as  Dr.  Whewell,  has 
recently  found  occasion  for  a  most  elaborate  treatment  of  the 
whole  theory  of  axioms^  in  attempting  to  construct  the  philo- 
sophy of  the  mathematical  and  physical  sciences  on  the  basis 
of  the  doctrine  against  which  I  now  contend.  WhoeTer  is 
anxious  that  a  discussion  should  go  to  the  bottom  of  the  sub- 
ject^  must  rejoice  to  see  the  opposite  side  of  the  question 
worthily  represented.  If  what  is  said  by  Dr.  Whewell,  in 
support  of  an  opinion  which  he  has  made  the  foundation  of  a 
systematic  work^  can  be  shown  not  to  be  conclusive,  enough 
will  have  been  done  without  going  further  to  seek  stronger  ar- 
guments and  a  more  powerful  adversary. 

It  is  not  necessary  to  show  that  the  truths  which  we  call 
axioms  are  originally  suggested  by  observation,  and  that  we 
should  never  have  known  that  two  straight  lines  cannot  inclose 
a  space  if  we  had  never  seen  a  straight  line :  thus  much  being 
admitted  by  Dr.  Whewell,  and  by  all,  in  recent  times,  who 
have  taken  his  view  of  the  subject.  But  they  contend,  that  it 
is  not  experience  which  proves  the  axiom ;  but  that  its  truth  is 
perceived  h  priori,  by  the  constitution  of  the  mind  itself,  from 
the  first  moment  when  the  meaning  of  the  proposition  is  ap- 
prehended ;  and  without  any  necessity  for  verifying  it  by  re- 
peated trials,  as  is  requisite  in  the  case  of  truths  really  ascer- 
tained by  observation. 

They  cannot,  however,  but  allow  that  the  truth  of  the 
axiom.  Two  straight  lines  cannot  inclose  a  space,  even  if 
evident  independently  of  experience,  is  also  evident  from 
experience.  Whether  the  axiom  needs  confirmation  or  not, 
it  receives  confirmation  in  almost  every  instant  of  our  lives ; 
since  we  cannot  look  at  any  two  straight  lines  which  intersect 
one  another,  without  seeing  that  from  that  point  they  con- 
tinue to  diverge  more  and  more.  Experimental  proof  crowds 
in  upon  us  in  such  endless  profusion,  and  without  one  instance 
in  which  there  can  l)e  even  a  suspicion  of  an  exception  to  the 
rule,  that  we  should  soon  have  stronger  ground  for  believing 
the  axiom,  even  as  an  experimental  truth,  than  we  have  for 
almost  any  of  the  general  truths  which  we  confessedly  learn 
from  the  evidence  of  our  senses.     Independently  of  h  priori 
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evidence,  we  should  certainly  believe  it  with  an  intensity  of 
conviction  far  greater  than  we  accord  to  any  ordinary  physical 
truth :  and  this  too  at  a  time  of  life  much  earlier  than  that 
from  which  we  date  almost  any  part  of  our  acquired  know- 
ledge, and  much  too  early  to  admit  of  our  retaining  any 
recollection  of  the  history  of  our  intellectual  operations  at 
that  period.  Where  then  is  the  necessity  for  assuming  that 
our  recognition  of  these  truths  has  a  different  origin  from  the 
rest  of  our  knowledge,  when  its  existence  is  perfectly  accounted 
for  by  supposing  its  origin  to  be  the  same  ?  when  the  causes 
which  produce  belief  in  all  other  instances,  exist  in  this 
instance,  and  in  a  degree  of  strength  as  much  superior  to 
what  exists  in  other  cases,  as  the  intensity  of  the  belief  itself 
is  superior?  The  burden  of  proof  lies  on  the  advocates  of 
the  contrary  opinion  :  it  is  for  them  to  point  out  some  fact, 
inconsistent  with  the  supposition  that  this  part  of  our  know- 
ledge of  nature  is  derived  from  the  same  sources  as  every  other 
part. 

This,  for  instance,  they  would  be  able  to  do,  if  they  could 
prove  chronologically  that  we  had  the  conviction  (at  least 
practically)  so  early  in  infancy  as  to  be  anterior  to  those  im- 
pressions on  the  senses,  upon  which,  on  the  other  theory,  the 
conviction  is  founded.  This,  however,  cannot  be  proved  :  the 
point  being  too  far  back  to  be  within  the  reach  of  memory,  and 
too  obscure  for  external  observation.  The  advocates  of  the 
a  priori  theory  are  obliged  to  have  recourse  to  other  arguments. 
These  are  reducible  to  two,  which  I  shall  endeavour  to  state  as 
clearly  and  as  forcibly  as  possible. 

§  5.  In  the  first  place  it  said,  that  if  our  assent  to  the 
proposition  that  two  straight  lines  cannot  inclose  a  space, 
were  derived  from  the  senses,  we  could  only  be  convinced  of 
its  truth  by  actual  trial,  that  is,  by  seeing  or  feeling  the 
straight  lines ;  whereas  in  fact  it  is  seen  to  be  true  by  merely 
thinking  of  them.  That  a  stone  thrown  into  water  goes  to 
the  bottom,  may  be  perceived  by  our  senses,  but  mere  think- 
ing of  a  stone  thrown  into  the  water  would  never  have  led  us  to 
that  conclusion  :  not  so,  however,  with  the  axioms  relating  to 
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straight  lines  :  if  I  could  be  made  to  conceive  what  a  straight 
line  is^  without  having  seen  one^  I  should  at  onoe  recognise 
that  two  such  lines  cannot  inclose  a  space.  Intuition  is  ''  ima- 
ginary looking;"*  but  experience  must  be  real  looking:  if  we 
see  a  property  of  straight  lines  to  be  true  by  merely  fancying 
ourselves  to  be  looking  at  them^  the  groundof  our  belief  cannot 
be  the  senses,  or  experience ;  it  must  be  something  mental. 

To  this  argument  it  might  be  added  in  the. case  of  this 
particular  axiom,  (for  the  assertion  would  not  be  true  of  all 
axioms,)  that  the  evidence  of  it  from  actual  ocular  inspection 
is  not  only  unnecessary,  but  unattainable.  What  says  the 
axiom  ?  That  two  straight  lines  cannot  inclose  a  space ;  that 
after  having  once  intersected,  if  they  are  prolonged  to  infinity 
they  do  not  meet,  but  continue  to  diverge  from  one  another. 
How  can  this,  in  any  single  case,  be  proved  by  actual  observa- 
tion ?  We  may  follow  the  lines  to  any  distance  we  please ; 
but  we  cannot  follow  them  to  infinity :  for  aught  our  senses 
can  testify,  they  may,  immediately  beyond  the  farthest  point 
to  which  we  have  traced  them,  begin  to  approach,  and  at  last 
meet.  Unless,  therefore,  we  had  some  other  proof  of  the  im- 
possibility than  observation  afibrds  us,  we  should  have  no 
ground  for  believing  the  axiom  at  all. 

To  these  arguments,  which  I  trust  I  cannot  be  accused  of 
understating,  a  satisfactory  answer  will,  I  conceive,  be  found, 
if  we  advert  to  one  of  the  characteristic  properties  of  geome- 
trical forms — their  capacity  of  being  painted  in  the  imagina- 
tion with  a  distinctness  equal  to  reality  :  in  other  words,  the 
exact  resemblance  of  our  ideas  of  form  to  the  sensations  which 
suggest  them.  This,  in  the  first  place,  enables  us  to  make 
(at  least  with  a  little  practice)  mental  pictures  of  all  possible 
combinations  of  lines  and  angles,  which  resemble  the  realities 
quite  as  well  as  any  which  we  could  make  on  paper ;  and  in 
the  next  place,  make  those  pictures  just  as  fit  subjects  of 
geometrical  experimentation  as  the  realities  themselves ;  inas- 
much as  pictures,  if  sufficiently  accurate,  exhibit  of  course  all 
the  properties  which  would  be  manifested  by  the  realities  at 


*  Whewell's  Hittwry  of  Sdentific  Ideas,  I  140. 
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one  given  instant^  and  on  simple  inspection :  and  in  geometry 
we  are  concerned  only  with  such  properties^  and  not  with 
that  which  pictures  could  not  exhibit,  the  mutual  action  of 
bodies  one  upon  another.  The  foundations  of  geometry  would 
therefore  be  laid  in  direct  experience,  even  if  the  experiments 
(which  in  this  case  consist  merely  in  attentive  contemplation) 
were  practised  solely  upon  what  we  call  our  ideas,  that  is, 
upon  the  diagrams  in  our  minds,  and  not  upon  outward  ob- 
jects. For  in  all  systems  of  experimentation  we  take  some 
objects  to  serve  as  representatives  of  all  which  resemble  them ; 
and  in  the  present  case  the  conditions  which  qualify  a  real 
object  to  be  the  representative  of  its  class,  are  completely  ful- 
filled by  an  object  existing  only  in  our  fancy.  Without  deny- 
ing, therefore,  the  possibility  of  satisfying  ourselves  that  two 
straight  lines  cannot  inclose  a  space,  by  merely  thinking  of 
straight  lines  without  actually  looking  at  them ;  I  contend^ 
that  we  do  not  believe  this  truth  on  the  ground  of  the  imagi- 
nary intuition  simply,  but  because  we  know  that  the  imagi- 
nary lines  exactly  resemble  real  ones,  and  that  we  may  con- 
clude from  them  to  real  ones  with  quite  as  much  certainty  as 
we  could  conclude  from  one  real  line  to  another.  The  conclu- 
sion, therefore,  is  still  an  induction  from  observation.  And 
we  should  not  be  authorized  to  substitute  observation  of  the 
image  in  our  mind,  for  observation  of  the  reality,  if  we  had  not 
learnt  by  long-continued  experience  that  the  properties  of  the 
reality  are  faithfully  represented  in  the  image ;  just  as  we  should 
be  scientifically  warranted  in  describing  an  animal  which  we 
had  never  seen,  from  a  picture  made  of  it  with  a  daguerreo- 
type ;  but  not  until  we  had  learnt  by  ample  experience,  that 
observation  of  such  a  picture  is  precisely  equivalent  to  obser- 
vation of  the  original. 

These  considerations  also  remove  the  objection  arising  from 
the  impossibility  of  ocularly  following  the  lines  in  their  pro- 
longation to  infinity.  For  though,  in  order  actually  to  see 
that  two  given  lines  never  meet,  it  would  be  necessary  to 
follow  them  to  infinity ;  yet  without  doing  so  we  may  know 
that  if  they  ever  do  meet,  or  if,  after  diverging  from  one 
another^  they  begin  again  to  approach^  this  must  take  place 
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not  at  an  infinite,  but  at  a  finite  distance.  Supposing,  there- 
fore, such  to  be  the  case,  we  can  transport  ourselves  thither  in 
imagination,  and  can  frame  a  mental  image  of  the  appearance 
which  one  or  both  of  the  lines  must  present  at  that  point, 
which  we  may  rely  on  as  being  precisely  similar  to  the  reality. 
Now,  whether  we  fix  our  contemplation  upon  this  imaginary 
picture,  or  call  to  mind  the  generalizations  we  have  had  occa- 
sion to  make  from  former  ocular  observation,  we  learn  by  the 
evidence  of  experience,  that  a  line  which,  after  diverging  from 
another  straight  line,  begins  to  approach  to  it,  produces 
the  impression  on  our  senses  which  we  describe  by  the  ex- 
pression, '*  a  bent  line,''  not  by  the  expression,  "  a  straight 
Une/'* 


*  Br.  Wb«well  (PhUotofhy  of  Ditcwtty,  p.  289)  thinki  it  anreMODftbto  to 
contend  that  we  know  by  experience,  that  our  idea  of  a  line  exactly  reeembles  a 
real  line.  "  It  does  not  appear,"  he  says,  "  how  we  can  compare  our  ideas 
with  the  realities,  since  we  know  the  realities  only  by  our  ideas."  We  know 
the  realities  (I  conceive)  by  our  senses.  Dr.  Whewell  surely  does  not  bold  the 
"  doctrine  of  perception  by  means  of  ideas,**  which  Beid  gave  himself  so  much 
trouble  to  refute. 

If  Dr.  Wliewell  doubts  whether  we  compare  our  ideas  with  the  corresponding 
sensations,  and  assume  that  they  resemble,  let  me  auk  on  what  evidence  do  we 
judge  that  a  portrait  of  a  person  not  present  is  like  the  original.  Surely  becaose 
it  is  like  our  idea,  or  mental  image  of  the  person,  and  because  our  idea  is  like 
the  man  himself. 

Dr.  Whewell  also  says,  that  it  does  not  appear  why  this  resemblance  of  ideas 
to  the  sensations  of  which  they  are  copies,  should  be  spoken  of  as  if  it  were  a 
peculiarity  of  one  class  of  ideas,  those  of  space.  My  reply  is,  that  I  do  not  so 
speak  of  it.  The  peculiarity  I  contend  for  is  only  one  of  degree.  All  our  ideas 
of  Bensation  of  course  resemble  the  corresponding  sensations,  but  they  do  so  with 
very  different  degrees  of  exactness  and  of  reliability .  Ko  one,  I  presume,  can 
rocal  in  imagination  a  colour  or  an  odour  with  the  same  distinctness  and  accuracy 
with  which  almost  every  one  can  mentally  reproduce  an  image  of  a  straight  line 
or  a  triangle.  To  the  extent,  however,  of  their  capabilities  of  accuracy,  oar 
recollections  of  colours  or  of  odours  may  serve  as  subjects  of  experimentation,  as 
well  as  those  of  lines  and  spaces,  and  may  yield  conclusions  which  will  be  true 
of  their  external  prototypes.  A  person  in  whom,  either  from  natural  gift  or 
from  cultivation,  the  impressions  of  colour  were  peculiarly  vivid  and  distinct, 
if  asked  which  of  two  blue  flowers  was  of  the  darkest  tinge,  though  he  might 
never  have  compared  the  two,  or  even  looked  at  them  together,  might  be  able 
to  give  a  confident  answer  on  the  faith  of  his  distinct  recollection  of  the  colours  ; 
that  is,  he  might  examine  his  mental  pictures,  and  find  there  a  property  of  the 
outward  objects.     But  in  hardly  any  case  except  that  of  simple  geometrical 
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§  6.  The  first  of  the  two  arguments  in  support  of  the 
theory  that  axioms  are  i  priori  truths,  having,  I  think,  been 
sufficiently  answered ;  I  proceed  to  the  second,  which  is  usually 
the  most  relied  on.  Axioms  (it  is  asserted)  are  conceived  by 
us  not  only  as  true,  but  as  universally  and  necessarily  true. 
Now,  experience  cannot  possibly  give  to  any  proposition  this 
character.  I  may  have  seen  snow  a  hundred  times,  and  may 
have  seen  that  it  was  white,  but  this  cannot  give  me  entire 
assurance  even  that  all  snow  is  white ;  much  less  that  snow 
musl  be  white.  "  However  many  instances  we  may  have  ob- 
served of  the  truth  of  a  proposition ^  there  is  nothing  to  assure 
US  that  the  next  case  shall  not  be  an  exception  to  the  rule. 
If  it  be  strictly  true  that  every  ruminant  animal  yet  known 
has  cloven  hoofs,  we  still  cannot  be  sure  that  some  creature 
will  not  hereafter  be  discovered  which  has  the  first  of  these 
attributes,  without  having  the  other.  .  .  .  Experience  must 
always  consist  of  a  limited  number  of  observations ;  and,  how- 
ever numerous  these  may  be,  they  can  show  nothing  with  re- 
gard to  the  infinite  number  of  cases  in  which  the  experiment 
has  not  been  made.''  Besides,  Axioms  are  not  only  universal, 
they  are  also  necessary.  Now  '*  experience  cannot  ofier  the 
smallest  ground  for  the  necessity  of  a  proposition.  She  can 
observe  and  record  what  has  happened ;  but  she  cannot  find, 
in  any  case,  or  in  any  accumulation  of  cases,  any  reason  for 
what  musi  happen.  She  may  see  objects  side  by  side ;  but  she 
cannot  see  a  reason  why  they  must  ever  be  side  by  side.  She 
finds  certain  events  to  occur  in  succession ;  but  the  succession 


fcrma,  could  thia  be  done  by  mankind  generally,  with  a  degree  of  assurance 
•qual  to  that  whioh  is  given  by  a  contemplation  of  the  objects  themselves.  Per- 
sons differ  most  widely  in  the  precision  of  their  recollection,  even  of  forms  :  one 
person,  when  he  has  looked  any  one  in  the  face  for  half  a  minute,  can  draw  an 
accurate  likeness  of  him  from  memory  ;  another  may  have  seen  him  every  day 
Ibr  six  months,  and  hardly  know  whether  his  nose  is  long  or  short.  But  every- 
body has  a  perfectly  distinct  mental  image  of  a  straight  line,  a  cirole,  or  a  rec- 
tangle. And  every  one  concludes  confidently  from  these  mental  images  to  the 
corresponding  outward  things.  The  truth  is,  that  we  may,  and  continually  do, 
study  nature  in  our  recollections,  when  the  objects  themselves  are  absent ;  and 
in  the  case  of  geometrical  forms  we  can  perfectly,  but  in  most  other  oases  only 
imperfectly,  trust  our  recollections. 


263  REASONING. 

supplies,  in  its  occurrence,  no  reason  for  its  recurrence.  She 
contemplates  external  objects ;  but  she  cannot  detect  any  in- 
ternal bond,  which  indissolublj  connects  the  future  with  the 
past,  the  possible  with  the  real.  To  learn  a  proposition  by  ex- 
perience, and  to  see  it  to  be  necessarily  true,  are  two  altogether 
diflferent  processes  of  thought.*'*  And  Dr.  Whewell  adds, "  If 
any  one  does  not  clearly  comprehend  this  distinction  of  neces- 
sary and  contingent  truths,  he  will  not  be  able  to  go  along 
with  us  in  our  researches  into  the  foundations  of  human  know- 
ledge ;  nor,  indeed,  to  pursue  with  success  any  speculation  on 

the  subject.**t    * 

In  the  following  passage,  we  are  told  what  the  distinction 
is,  the  non-recognition  of  which  incurs  this  denunciation. 
'^  Necessary  truths  are  those  in  which  we  not  only  learn  that 
the  proposition  is  true,  but  see  that  it  musi  be  true ;  in  which 
the  negation  of  the  truth  is  not  only  false,  but  impossible;  in 
which  we  cannot,  even  by  an  effort  of  imagination,  or  in  a  sup- 
position, conceive  the  reverse  of  that  which  is  asserted.  That 
there  are  such  truths  cannot  be  doubted.  We  may  take,  for 
example,  all  relations  of  number.  Three  and  Two  added  to- 
gether make  Five.  We  cannot  conceive  it  to  be  otherwise. 
We  cannot,  by  any  freak  of  thought,  imagine  Three  and  Two 
to  make  Seven."  J 

Although  Dr.  Whewell  has  natiu-ally  and  properly  em- 
ployed a  variety  of  phrases  to  bring  his  meaning  more  forcibly 
home,  he  will,  I  presume,  allow  that  they  are  all  equivalent ; 
and  that  what  he  means  by  a  necessary  truth,  would  be  suffi- 
ciently defined,  a  proposition  the  negation  of  which  is  not  only 
false  but  inconceivable.  I  am  unable  to  find  in  any  of  his  ex- 
pressions, turn  them  what  way  you  will,  a  meaning  beyond 
this,  and  I  do  not  believe  he  would  contend  that  they  mean 
anything  more. 

This,  therefore,  is  the  principle  asserted  :  that  propositions, 
the  negation  of  which  is  inconceivable,  or  in  other  words,  which 

♦  Hiitory  ofScierUific  Ideas,  i.  66—67.  t  Ibid.  60. 

:r  Ibid.  58,  69. 
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we  cannot  figure  to  ourselves  as  being  false,  must  rest  on  evi- 
dence of  a  higher  and  more  cogent  description  than  any  which 
experience  can  afford. 

Now  I  cannot  but  wonder  that  so  much  stress  should  be 
laid  on  the  circumstance  of  inconceivableness,  when  there  is 
such  ample  experience  to  show,  that  our  capacity  or  incapacity 
of  conceiving  a  thing  has  very  little  to  do  with  the  possibility 
of  the  thing  in  itself;  but  is  in  truth  very  much  an  affair 
of  accident,  and  depends  on  the  past  history  and  habits  of  our 
own  minds.  There  is  no  more  generally  acknowledged  fact 
in  human  nature,  than  the  extreme  difiiculiy  at  first  felt  in 
conceiving  anjrthing  as  possible,  which  is  in  contradiction  to 
long  established  and  familiar  experience;  or  even  to  old 
familiar  habits  of  thought.  And  this  difficulty  is  a  necessary 
result  of  the  fundamental  laws  of  the  human  mind.  When 
we  have  ofben  seen  and  thought  of  two  things  together,  and 
have  never  in  any  one  instance  either  seen  or  thought  of  them 
separately,  there  is  by  the  primary  law  of  association  an  in- 
creasing difficulty,  which  may  in  the  end  become  insuperable, 
of  conceiving  the  two  things  apart-.  This  is  most  of  all  con- 
spicuous in  uneducated  persons,  who  are  in  general  utterly 
nnable  to  separate  any  two  ideas  which  have  once  become 
firmly  associated  in  their  minds;  and  if  persons  of  cultivated 
intellect  have  any  advantage  on  the  point,  it  is  only  because, 
having  seen  and  heard  and  read  more,  and  being  more  accus- 
tomed to  exercise  their  imagination,  they  have  experienoed 
their  sensations  and  thoughts  in  more  varied  combinations,  and 
have  been  prevented  from  forming  many  of  these  inseparable 
associations.  But  this  advantage  has  necessarily  its  limits. 
The  most  practised  intellect  is  not  exempt  from  the  universal 
laws  of  our  conceptive  faculty.  If  daily  habit  presents  to 
any  one  for  a  long  period  two  facts  in  combination,  and  if  he 
is  not  led  during  that  period  either  by  accident  or  by  his 
voluntary  mental  operations  to  think  of  them  apart,  he  will 
probably  in  time  become  incapable  of  doing  so  even  by  the 
strongest  effort ;  and  the  supposition  that  the  two  facts  can  be 
separated  in  nature,  will  at  last  present  itself  to  his  mind 
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with  all  the  characters  of  an  inconceivable  phenomenon.* 
There  are  remarkable  instances  of  this  in  the  history  of  science : 
instances  in  which  the  most  instructed  men  rejected  as  impos- 
sible, because  inconceivable,  things  which  their  posterity,  by 
earlier  practice  and  longer  perseverance  in  the  attempt,  found 
it  quite  easy  to  conceive,  and  which  everybody  now  knows  to 
be  true.  There  was  a  time  when  men  of  the  most  cultivated 
inteUecte,  and  the  most  emancipated  from  the  dominion  of 
early  prejudice,  could  not  credit  the  existence  of  antipodes; 
were  unable  to  conceive,  in  opposition  to  old  association,  the 
force  of  gravity  acting  upwards  instead  of  downwards.  The 
Cartesians  long  rejected  the  Newtonian  doctrine  of  the  gravi- 
tation of  all  bodies  towards  one  another,  on  the  faith  of  a 
general  proposition,  the  reverse  of  which  seemed  to  them  to 
be  inconceivable — the  proposition  that  a  body  cannot  act  where 
it  is  not.  All  the  cumbrous  machinery  of  imaginary  vortices, 
assumed  without  the  smallest  particle  of  evidence,  appeared  to 
these  philosophers  a  more  rational  mode  of  explaining  the 
heavenly  motions,  than  one  which  involved  what  seemed  to 
them  so  great  an  absurdity .f  And  they  no  doubt  found  it  as 
impossible  to  conceive  that  a  body  should  act  upon  the  earth, 

*  "  If  all  mankind  had  spoken  one  language,  we  cannot  doubt  that  there 
would  have  been  a  powerful,  perhaps  a  universal,  school  of  philosophers,  who 
would  have  believed  in  the  inherent  connexion  between  names  and  things^  who 
would  have  taken  the  sound  man  to  be  the  mode  of  agitating  the  air  which  is 
essentially  communicative  of  the  ideas  of  reason,  cookery,  bipedality,  &o."  De 
Morgan,  Formal  Logic,  p.  246. 

t  It  would  be  difficult  to  name  a  man  more  remarkable  at  once  for  the  great* 
ness  and  the  wide  range  of  his  mental  accompliMhments,  than  Leibnitz.  Yet  this 
eminent  man  gave  as  a  reason  for  rejecting  Newton's  scheme  of  the  solar  system, 
that  God  could  not  make  a  body  revolve  round  a  distant  centre,  unless  either  by 
some  impelling  mechanism,  or  by  miracle : — "  Tout  ce  qui  n'est  pas  explicable," 
says  he  in  a  letter  to  the  Abb^  Conti,  "  par  la  nature  des  cr^tures,  est  mira- 
culeux.  II  ne  suffit  pas  de  dire :  Dieu  a  fait  une  telle  loi  de  nature ;  done  la 
chose  est  naturelle.  H  faut  que  la  loi  soit  ex^utable  par  les  natures  des 
creatures.  Si  Dieu  donnait  cette  loi,  par  example,  k  un  corps  libre^  de  toumer 
k  Tentour  d*un  certain  centre,  U  faudraU  ou  qu*il  y  joigttU  d^autrti  corpt  qmi 
par  leur  impuUion  robligeassent  de  Tester  tovjours  dans  ton  orbiie  circulaire^  on 
qu^il  mit  un  a/nge  d  sa  trouases,  ou  enfin  il  faudrait  qu'il  y  coneowiU  extraordi- 
nairemeni;  car  naturellemeut  il  s'ecartera  par  la  taugente." —  Works  qf  Leibmtz, 
ecL  Dutens,  UL  446. 
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at  the  distance  of  the  sun  or  moon,  as  we  find  it  to  conceive 
an  end  to  space  or  time^  or  two  straight  lines  inclosing  a  space. 
Newton  himself  h<ad  not  been  able  to  realize  the  conception^ 
or  we  should  not  have  had  his  hypothesis  of  a  subtle  ether,  the 
occult  cause  of  gravitation;  and  his  writings  prove,  that 
though  he  deemed  the  particular  nature  of  the  intermediate 
agency  a  matter  of  conjecture,  the  necessity  of  some  such 
agency  appeared  to  him  indubitable.  It  would  seem  that  even 
now  the  majority  of  scientific  men  have  not  completely  got 
over  this  very  difficulty ;  for  though  they  have  at  last  learnt 
to  conceive  the  sun  attracting  the  earth  without  any  intervening 
fluid,  they  cannot  yet  conceive  the  sun  illuminating  the  earth 
without  some  such  medium. 

If,  then,  it  be  so  natural  to  the  human  mind,  even  in  a 
high  state  of  culture,  to  be  incapable  of  conceiving,  and  on 
that  ground  to  believe  impossible,  what  is  afterwards  not  only 
found  to  be  conceivable  but  proved  to  be  true ;  what  wonder 
if  in  cases  where  the  association  is  still  older,  more  confirmed, 
and  more  familiar,  and  in  which  nothing  ever  occurs  to  shake 
our  conviction,  or  even  suggest  to  us  any  conception  at  vari- 
ance with  the  association,  the  acquired  incapacity  should  con- 
tinue, and  be  mistaken  for  a  natural  incapacity  ?  It  is  true, 
our  experience  of  the  varieties  in  nature  enables  us,  within 
certain  limits,  to  conceive  other  varieties  analogous  to  them. 
AVe  can  conceive  the  sun  or  moon  falling;  for  though  we 
never  saw  them  fall,  nor  ever  perhaps  imagined  them  falling, 
we  have  seen  so  many  other  things  fall,  that  we  have  innu- 
merable familiar  analogies  to  assist  the  conception ;  which, 
after  all,  we  should  probably  have  some  difficulty  in  framing, 
were  we  not  well  accustomed  to  see  the  sun  and  moon  move, 
(or  appear  to  move,)  so  that  we  are  only  called  upon  to  con- 
ceive a  slight  change  in  the  direction  of  motion,  a  circum- 
stance familiar  to  our  experience.  But  when  experience  affords 
no  model  on  which  to  shape  the  new  conception,  how  is  it 
possible  for  us  to  form  it  ?  How,  for  example,  can  we  imagine 
an  end  to  space  or  time  ?  We  never  saw  any  object  without 
something  beyond  it,  nor  experienced  any  feeling  without 
something  following  it.     When^  therefpre,  we  attempt  to  con- 
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ceive  the  bst  point  of  space,  we  have  the  Idea  irresistibly 
raised  of  other  points  beyond  it.  When  we  try  to  imagine 
the  last  instant  of  time,  we  cannot  help  conceiving  another 
instant  after  it.  Nor  is  there  any  necessity  to  assume,  as  is 
done  by  a  modem  school  of  metaphysicians,  a  peculiar  fiinda- 
mental  law  of  the  mind  to  account  for  the  feeling  of  infinity 
inherent  in  our  conceptions  of  space  and  time ;  that  apparent 
infinity  is  sufficiently  accounted  for  by  simpler  and  imiversally 
acknowledged  laws. 

Now,  in  the  case  of  a  geometrical  axiom,  such,  for  example, 
as  that  two  straight  lines  cannot  enclose  a  space, — a  truth 
which  is  testified  to  us  by  our  very  earliest  impressions  of  the 
external  world, — how  is  it  possible  (whether  those  external 
impressions  be  or  be  not  the  ground  of  our  belief)  that  the 
reverse  of  the  proposition  could  be  otherwise  than  inconceiv- 
able to  us  ?  What  analogy  have  we,  what  similar  order  of 
facts  in  any  other  branch  of  oar  experience,  to  facilitate  to  us 
the  conception  of  two  straight  lines  inclosing  a  space  ?  Nor 
is  even  this  all.  I  have  already  called  attention  to  the  pecu- 
liar property  of  our  impressions  of  form,  that  the  ideas  or 
mental  images  exactly  resemble  their  prototypes,  and  ade- 
quately represent  them  for  the  purposes  of  scientific  observa- 
tion. From  this,  and  from  the  intuitive  character  of  the 
observation,  which  in  this  case  reduces  itself  to  simple  inspec- 
tion, we  cannot  so  much  as  call  up  in  our  imagination  two 
straight  lines,  in  order  to  attempt  to  conceive  them  inclosing 
a  space,  without  by  that  very  act  repeating  the  scientific 
experiment  which  establishes  the  contrary.  Will  it  really  be 
contended  that  the  inconceivableness  of  the  thing,  in  such  cir- 
cumstances, proves  anything  against  the  experimental  origin 
of  the  conviction  ?  Is  it  not  clear  that  in  whichever  mode  our 
belief  in  the  proposition  may  have  originated,  the  impossibility 
of  our  conceiving  the  negative  of  it  must,  on  either  hypothesis, 
be  the  same?  As,  then,  Di.  Whewell  exhorts  those  who  have 
any  difficulty  in  recognising  the  distinction  held  by  him  between 
necessary  and  contingent  truths,  to  study  geometry, — ^a  condi- 
tion which  I  can  assure  him  I  have  conscientiously  fulfilled, — 
I,  in  return,  with  equal  confidence^  exhort  those  who  agree 


DfiMONSTBATION^    AND    NECESSARY    TRUTHS.         273 

with  him,  to  study  the  general  laws  of  association;  being 
convinced  that  nothing  more  is  requisite  than  a  moderate  fami- 
liarity with  those  laws,  to  dispel  the  illusion  which  ascribes  a 
peculiar  necessity  to  our  earliest  inductions  from  experience^ 
and  measures  the  possibility  of  things  in  themselves^  by  the 
human  capacity  of  conceiving  them. 

I  hope  to  be  pardoned  for  adding,  that  Dr.  Wheweil  him- 
self has  both  confirmed  by  his  testimony  the  effect  of  habitual 
association  in  giving  to  an  experimental  truth  the  appearance 
of  a  necessary  one,  and  afforded  a  striking  instance  of  that 
remarkable  law  in  his  own  person.  In  his  Philosophy  of  the 
Inductive  Sciencee  he  continually  asserts,  that  propositions 
which  not  only  are  not  self-evident,  but  which  we  know  to 
have  been  discovered  gradually,  and  by  great  efforts  of  genius 
and  patience,  have,  when  once  established,  appeared  so  self- 
evident  that,  but  for  historical  proof,  it  would  have  been 
impossible  to  conceive  that  they  had  not  been  recognised  from 
the  first  by  all  persons  in  a  sound  state  of  their  fEusulties. 
•'  We  now  despise  those  who,  in  the  Copernican  controversy, 
could  not  conceive  the  apparent  motion  of  the  sun  on  the 
heliocentric  hypothesis ;  or  those  who,  in  opposition  to  Galileo, 
thought  that  a  uniform  force  might  be  that  which  generated  a 
velocity  proportional  to  the  space;  or  those  who  held  there 
was  something  absurd  in  Newton's  doctrine  of  the  different 
refrangibility  of  differently  coloured  rays  ;  or  those  who  ima- 
gined that  when  elements  combine,  their  sensible  qualities 
must  be  manifest  in  the  compound;  or  those  who  were  reluc- 
tant to  give  up  the  distinction  of  vegetables  into  herbs,  shrubs, 
and  trees.  We  cannot  help  thinking  that  men  must  have 
been  singularly  dull  of  comprehension,  to  find  a  difficulty  in 
admitting  what  is  to  us  so  plain  and  simple.  We  have  a 
latent  persuasion  that  we  in  their  place  should  have  been 
wiser  and  more  clearsighted ;  that  we  should  have  taken  the 
right  side,  and  given  our  assent  at  once  to  the  truth.  Yet  in 
reality  such  a  persuasion  is  a  mere  delusion.  The  persons 
who,  in  such  instances  as  the  above,  were  on  the  losing  side, 
were  very  far,  in  most  cases,  from  being  persons  more  preju- 
diced, or  stupid,  or  narrow-minded,  than  the  greater  part  of 
VOL.  I.  18 
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mankind  now  are ;  and  the  cause  for  which  they  fought  was 
far  from  being  a  manifestly  bad  one^  till  it  had  been  so  decided 
by  the  result  of  the  war.  ...  So  complete  has  been  the 
victory  of  truth  in  most  of  these  instances,  that  at  present  we 
can  hardly  imagine  the  struggle  to  have  been  necessary.  The 
very  eisence  of  these  triumphs  is,  that  they  lead  us  to  regard  the 
views  we  reject  as  not  only  false  but  inconceivable'** 

This  last  proposition  is  precisely  what  I  contend  for ;  and 
I  ask  no  more,  in  order  to  overthrow  the  whole  theory  of  its 
author  on  the  nature  of  the  evidence  of  axioms.  For  what  is 
that  theory  ?  That  the  truth  of  axioms  cannot  have  been 
learnt  from  experience,  because  their  falsity  is  inconceivable. 
But  Dr.  Whewell  himself  says,  that  we  are  continually  led  by 
the  natural  progress  of  thought,  to  regard  as  inconceivable 
what  our  forefathers  not  only  conceived  but  believed,  nay  even 
(he  might  have  added)  were  unable  to  conceive  the  reverse  of. 
He  cannot  intend  to  justify  this  mode  of  thought :  he  cannot 
mean  to  say,  that  we  can  be  right  in  regarding  as  inconceiv- 
able what  others  have  conceived,  and  as  self-evident  what  to 
others  did  not  appear  evident  at  all.  After  so  complete  an 
admission  that  inconceivableness  is  an  accidental  thing,  not 
inherent  in  the  phenomenon  itself,  but  dependent  on  the 
mental  history  of  the  person  who  tries  to  conceive  it,  how  can 
he  ever  call  upon  us  to  reject  a  proposition  as  impossible  on 
no  other  ground  than  its  inconceivableness?  Yet  he  not  only 
does  so,  but  has  unintentionally  afforded  some  of  the  most 
remarkable  examples  which  can  be  cited  of  the  very  illusion 
which  he  has  himself  so  clearly  pointed  out.  I  select  as 
specimens,  his  remarks  on  the  evidence  of  the  three  laws  of 
motion,  and  of  the.  atomic  theory. 

With  respect  to  the  laws  of  motion.  Dr.  Whewell  says : 
''  No  one  can  doubt  that,  in  historical  fact,  these  laws  were 
collected  from  experience.  That  such  is  the  case,  is  no 
matter  of  conjecture.  We  know  the  time,  the  persons,  the 
circumstances,  belonging  to  each  step  of  each  discovery.^'t 


*  Novum  Organum  Jtenovatum,  pp.  82,  33. 
t  Hi^wryofScientifie  Ideoi,  I  264. 
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After  this  testimony,  to  adduce  evidence  of  the  fact  would  be 
superfluous.  And  not  only  were  these  laws  by  no  means 
intuitively  evident,  but  some  of  them  were  originally  para- 
doxes. The  first  law  was  especially  so.  That  a  body,  once 
in  motion,  would  continue  for  ever  to  move  in  the  same 
direction  with  undiminished  velocity  unless  acted  upon  by 
some  new  force,  was  a  proposition  which  mankind  found  for 
a  long  time  the  greatest  difficulty  in  crediting.  It  stood 
opposed  to  apparent  experience  of  the  most  familiar  kind, 
which  taught  that  it  was  the  nature  of  motion  to  abate  gradu- 
ally, and  at  last  terminate  of  itself.  Yet  when  once  the  con- 
trary doctrine  was  firmly  established,  mathematicians,  as 
Dr.  Whewell  observes,  speedily  began  to  believe  that  laws, 
thus  contradictory  to  first  appearances,  and  which,  even  after 
full  proof  had  been  obtained,  it  had  required  generations  to 
render  familiar  to  the  minds  of  the  scientific  world,  were 
under  "  a  demonstrable  necessity,  compelling  them  to  be  such 
as  they  are  and  no  other  */*  and  he  himself,  though  not  ven- 
turing "  absolutely  to  pronounce^'  that  all  these  laws  "  can 
be  rigorously  traced  to  an  absolute  necessity  in  the  nature  of 
things,'^  *  does  actually  so  think  of  the  law  just  mentioned ;  of 
which  he  says :  ''  Though  the  discovery  of  the  first  law  of 
motion  was  made,  historically  speaking,  by  means  of  experi- 
ment, we  have  now  attained  a  point  of  view  in  which  we  see 
that  it  might  have  been  certainly  known  to  be  true,  inde- 
pendently of  experience.^^t  Cslxx  there  be  a  more  striking 
exemplification  than  is  here  afibrded,  of  the  efiect  of  asso- 
ciation which  we  have  described  ?  Philosophers,  for  genera- 
tions, have  the  most  extraordinary  difficulty  in  putting  certain 
ideas  together ;  they  at  last  succeed  in  doing  so ;  and  after  a 
sufficient  repetition  of  the  process,  they  first  fancy  a  natural 
bond  between  the  ideas,  then  experience  a  growing  difficulty, 
which  at  last,  by  the  continuation  of  the  same  progress, 
becomes  an  impossibility,  of  severing  them  from  one  another. 
If  such  be  the  progress  of  an  experimental  conviction  of 
which  the  date  is  of  yesterday,  and  which  is  in  opposition  to 

•  Eiti.  Sc,  Id.,  I  263.  t  Ibid.  240. 
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first  appearances^  how  must  it  fare  with  those  which  are 
conformable  to  appearances  familiar  from  the  first  dawn  of 
intelligence,  and  of  the  conclusiveness  of  which,  from  the 
earliest  records  of  human  thought,  no  sceptic  has  suggested 
even  a  momentary  doubt? 

The  other  instance  which  I  shall  quote  is  a  truly  asto- 
nishing one,  and  may  be  called  the  reduciio  ad  absurdum  of 
the  theory  of  inconceivableness.  Speaking  of  the  laws  of 
chemical  composition,  Dr:  Whewell  says  :•  "  That  they 
could  never  have  been  clearly  understood,  and  therefore 
never  firmly  established,  without  laborious  and  exact  experi- 
ments, is  certain  ;  but  yet  we  may  venture  to  say,  that  being 
once  known,  they  possess  an  evidence  beyond  that  of  mere 
experiment.  For  how  in  fact  can  we  conceive  combinations, 
otherwise  than  as  definite  in  kind  and  quality?  If  we  jr^^ 
to  suppose  each  element  ready  to  combine  with  any  other 
indifTerently,  and  indifferently  in  any  quantity,  we  should 
have  a  world  in  which  all  would  be  confusion  and  indefinite- 
ness.  There  would  be  no  fixed  kinds  of  bodies.  Salts,  and 
stones,  and  ores,  would  approach  to  and  graduate  into  each 
other  by  insensible  degrees.  Instead  of  this,  we  know  that 
the  world  consists  of  bodies  distinguishable  from  each  other 
by  definite  differences,  capable  of  I>eing  classified  and  named, 
and  of  having  general  propositions  asserted  concerning  them. 
And  as  we  cannot  conceive  a  world  in  which  this  should  not  be 
the  case,  it  would  appear  that  we  cannot  conceive  a  state  of 
things  in  which  the  laws  of  the  combination  of  elements 
should  not  be  of  that  definite  and  measured  kind  which  we 
have  above  asserted." 

That  a  philosopher  of  Dr.  WhewelPs  eminence  should 
gravely  assert  that  we  cannot  conceive  a  world  in  which  the 
simple  elements  should  combine  in  other  than  definite  pro- . 
portions ;  that  by  dint  of  meditating  on  a  scientific  truth,  the 
original  discoverer  of  which  was  still  living,  he  should  have 
rendered  the  association  in  his  own  mind  between  the  idea 
of  combination  and  that  of  constant  proportions  so  familiar 

•  Hi9t.  8c.  Id.,  ii.  26,  26. 
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and  intimate  as  to  be  unable  to  conceive  the  one  fact  without 
the  other;  is  so  signal  an  instance  of  the  mental  law  for  which 
I  am  contending^  that  one  word  more  in  illustration  must  be 
superfluous. 

In  the  latest  and  most  complete  elaboration  of  his  meta- 
physical system  (the  Philosophy  of  Discovery),  as  well  as 
in  the  earlier  discourse  on  the  Fundamental  Antithesis  of  Phi- 
losophy,  reprinted  as  an  appendix  to  that  work^  Dr.  Whewell, 
while  very  candidly  admitting  that  his  language  was  open  to 
misconception,  disclaims  having  intended  to  say  that  mankind 
in  general  can  now  perceive  the  law  of  definite  proportions  in 
chemical  combination  to  be  a  necessary  truth.  All  he  meant 
was  that  philosophical  chemists  in  a  future  generation  may 
possibly  see  this.  '^  Some  truths  may  be  seen  by  intuition, 
but  yet  the  intuition  of  them  may  be  a  rare  and  difficult  at- 
tainment.^'* And  he  explains  that  the  inoonceivableness 
which,  according  to  his  theory,  is  the  test  of  axioms,  "  de- 
pends entirely  upon  the  clearness  of  the  Ideas  which  the 
axioms  involve.  So  long  as  those  Ideas  are  vague  and  indis- 
tinct, the  contrary  of  an  Axiom  may  be  assented  to,  though 
it  cannot  be  distinctly  conceived.  It  may  be  assented  to,  not 
because  it  is  possible,  but  because  we  do  not  see  clearly  what 
is  possible.  To  a  person  who  is  only  beginning  to  think 
geometrically,  there  may  appear  nothing  absurd  in  the  asser- 
tion, that  two  straight  lines  may  inclose  a  space.  And  in  the 
same  manner,  to  a  person  who  is  only  beginning  to  think  of 
mechanical  truths,  it  may  not  appear  to  be  absurd,  that  in 
mechanical  processes,  Beaction  should  be  greater  or  less  than 
Action;  and  so,  again,  to  a  person  who  has  not  thought 
steadily  about  Substance,  it  may  not  appear  inconceivable, 
that  by  chemical  operations,  we  should  generate  new  matter, 
or  destroy  matter  which  already  exists.^'f  Necessary  truths, 
therefore,  are  not  those  of  which  we  cannot  conceive,  but 
^*  those  of  which  we  cannot  distinctly  conceive,  the  contrary/^ j: 
So  long  as  our  ideas  are  indistinct  altogether,  we  do  not  know 

*  PhU.  of  JHk,,  p.  839.  t  lb.  p.  83S.  X  lb.  p.  463. 
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what  is  or  is  not  capable  of  being  distinctly  conceived ;  but^ 
by  the  ever  increasing  distinctness  with  which  scientific  men 
apprehend  the  general  conceptions  of  science,  they  in  time 
come  to  perceive  that  there  are  certain  laws  of  natare,  which, 
though  historically  and  as  a  matter  of  fact  they  were  learnt 
from  experience,  we  cannot,  now  that  we  know  them,  distinctly 
conceive  to  be  other  than  they  are. 

The  account  which  I  should  give  of  this  progress  of  the 
scientific  mind  is  somewhat  different.  Afber  a  general  law  of 
nature  has  been  ascertained,  men's  minds  do  not  at  first  acquire 
a  complete  facility  of  familiarly  representing  to  themselves  the 
phenomena  of  nature  in  the  character  which  that  law  assigns 
to  them.  The  habit  which  constitutes  the  scientific  cast 
of  mind,  that  of  conceiving  facts  of  all  descriptions  conform- 
ably to  the  laws  which  regulate  them — ^phenomena  of  all  de- 
scriptions according  to  the  relations  which  have  been  ascer- 
tained really  to  exist  between  them ;  this  habit,  in  the  case  of 
newly  discovered  relations,  comes  only  by  degrees..  So  long 
as  it  is  not  thoroughly  formed,  no  necessary  character  is 
ascribed  to  the  new  truth.  But  in  time,  the  philosopher 
attains  a  state  of  mind  in  which  his  mental  picture  of  nature 
spontaneously  represents  to  him  all  the  phenomena  with  which 
the  new  theory  is  concerned,  in  the  exact  light  in  which  the 
theory  regards  them :  all  images  or  conceptions  derived  firom 
any  other  theory,  or  from  the  confused  view  of  the  facts  which 
is  anterior  to  any  theory,  having  entirely  disappeared  from  bis 
mind.  The  mode  of  representing  facts  which  results  from  the 
theory,  has  now  become,  to  his  faculties,  the  only  natural 
mode  of  conceiving  them.  It  is  a  known  truth,  that  a  pro- 
longed habit  of  arranging  phenomena  in  certain  groups,  and 
explaining  them  by  means  of  certain  principles,  makes  any 
other  arrangement  or  explanation  of  these  facts  be  felt  as 
unnatural :  and  it  may  at  last  become  as  difficult  to  him  to 
represent  the  facts  to  himself  in  any  other  mode,  as  it  often 
was  originally  to  represent  them  in  that  mode. 

But,  further,  if  the  theory  is  true,  as  we  are  supposing  it 
to  be,  any  other  mode  in  which  he  tries,  or  in  which  he  was 
formerly  accustomed,  to  represent  the  phenomena,  will  be  seen 
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by  him  to  be  incons^tent  with  the  facts  that  suggested  the  new 
theory — facts  which  now  form  a  part  of  his  mental  pictmre  of 
nature.  And  since  a  contradiction  is  always  inconceivable,  his 
imagination  rejects  these  false  theories,  and  declares  itself  in- 
capable of  conceiving  them.  Their  inconceivableness  to  him 
does  not,  however,  result  from  anjrthing  in  the  theories  them- 
selves, intrinsically  and  h  priori  repugnant  to  tha  human 
faculties ;  it  results  from  the  repugnance  between  them  and  a 
portion  of  the  facts ;  which  facts  as  long  as  he  did  not  know, 
or  did  not  distinctly  realize  in  his  mental  representations,  the 
&lse  theory  did  not  appear  other  than  conceivable ;  it  becomes 
inconceivable,  merely  from  the  fact  that  contradictory  elements 
cannot  be  combined  in  the  same  conception.  Although,  then, 
his  real  reason  for  rejecting  theories  at  variance  with  the  true 
one,  is  no  other  than  that  they  clash  with  his  experience,  he 
easily  falls  into  the  belief,  that  he  rejects  them  because  they 
are  inconceivable,  and  adopts  the  true  theory  because  it  is 
self-evident,  and  does  not  need  the  evidence  of  experience  at  all. 
This  I  take  to  be  the  real  and  sufficient  explanation  of  the 
paradoxical  truth,  on  which  so  much  stress  is  laid  by  Dr. 
Whewell,  that  a  scientifically  cultivated  mind  is  actually,  in 
virtue  of  that  cultivation,  unable  to  conceive  suppositions 
which  a  common  man  conceives  without  the  smallest  diffi- 
culty. For  there  is  nothing  inconceivable  in  the  suppositions 
themselves;  the  impossibility  is  in  combining  them  with  facts 
inconsistent  with  them,  as  part  of  the  same  mental  picture ; 
an  obstacle  of  course  only  felt  by  those  who  know  the  facts, 
and  are  able  to  perceive  the  inconsistency.  As  &r  as  the  sup- 
positions themselves  are  concerned,  in  the  case  of  many  of 
Dr.  WhewelPs  necessary  truths  the  negative  of  the  axiom  is, 
and  probably  will  be  as  long  as  the  human  race  lasts,  as  easily 
conceivable  as  the  affirmative.  There  is  no  axiom  (for  example) 
to  which  Dr.  Whewell  ascribes  a  more  thorough  character  of 
necessity  and  self-evidence,  than  that  of  the  indestructibility 
of  matter.  That  this  is  a  true  law  of  nature  I  fidly  admit ; 
but  I  imagine  there  is  no  human  being  to  whom  the  op- 
posite' supposition  is  inconceivable — who  has  any  difficulty  in 
imagining  a  portion  of  matter  annihilated :  inasmuch  as  its 
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apparent  annihilation,  in  no  respect  distingaishable  from  real 
by  our  unassisted  senses,  takes  place  every  time  that  water 
dries  up,  or  fuel  is  consumed.  Again,  the  law  that  bodies 
oombine  chemically  in  definite  proportions  is  undeniably  true ; 
but  few  besides  Dr.  Wheweli  have  reached  the  point  which  he 
seems  personally  to  have  arrived  at,  (though  he  only  dares 
prophesy  similar  success  to  the  multitude  after  the  lapse  of 
generations,)  that  of  being  unable  to  conceive  a  world  in  which 
the  elements  are  ready  to  oombine  with  one  another  ''in- 
difierently  in  any  quantity  f  nor  is  it  likely  that  we  shall 
ever  rise  to  this  sublime  height  of  inability,  bo  long  as  all  the 
mechanical  mixtures  in  our  planet,  whether  solid,  liquid,  or 
aeriform,  exhibit  to  our  daily  observation  the  very  phenomenon 
declared  to  be  inconceivable. 

According  to  Dr.  Wheweli,  these  and  similar  laws  of  nature 
cannot  be  drawn  from  experience,  inasmuch  as  they  are,  on 
the  contrary,  assumed  in  the  interpretation  of  experience. 
Our  inability  to  '^  add  to  or  diminish  the  quantity  of  matter 
in  the  world,''  is  a  truth  which  '^  neither  is  nor  can  be  derived 
from  experience ;  for  the  experiments  which  we  make  to  verify 
it  presuppose  its  truth.  .  •  .  When  men  began  to  use  the 
balance  in  chemical  analysis,  they  did  not  prove  by  trial,  but 
took  for  granted,  as  self-evident,  that  the  weight  of  the  whole 
must  be  found  in  the  aggregate  weight  of  the  elements.''* 
True,  it  is  assumed ;  but  I  apprehend  no  otherwise  than  as  all 
experimental  inquiry  assumes  provisionally  some  theory  or 
hypothesis^  which  is  to  be  finally  held  true  or  not,  according  as 
the  experiments  decide.  The  hypothesis  chosen  for  this  pur- 
pose will  naturally  be  one  which  groups  together  some  consi- 
derable number  of  facts  already  known.  The  proposition  that 
the  material  of  the  world,  as  estimated  by  weight,  is  neither 
increased  nor  diminished  by  any  of  the  processes  of  nature  or 
art,  had  many  appearances  in  its  favour  to  begin  with.  It 
expressed  truly  a  great  number  of  familiar  facts.  There  were 
other  facts  v^ich  it  had  the  appearance  of  conflicting  with, 
and  which  made  its  truth,  as  an  imiversal  law  of  nature,  at 

*  Pka.  of  Disc.,  pp.  472,  473. 
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finrt  doubtful.  Because  it  was  doubtful^  experiments  were 
devised  to  verify  it.  Men  assumed  its  truth  hypothetically, 
and  proceeded  to  try  whether,  on  more  careful  examination^ 
the  phenomena  which  apparently  pointed  to  a  different  con- 
dosion,  would  not  be  found  to  be  consistent  with  it.  This 
turned  out  to  be  the  case ;  and  from  that  time  the  doctrine 
took  its  place  as  an  universal  truth,  but  as  one  proved  to  be 
such  by  experience.  That  the  theory  itself  preceded  the  proof 
of  its  truth — that  it  had  to  be  conceived  before  it  could  be 
proved,  and  in  order  that  it  might  be  proved — does  not  imply 
that  it  was  self-evident,  and  did  not  need  proof.  Otherwise 
all  the  true  theories  in  the  sciences  are  necessary  and  self- 
evident  ;  for  no  one  knows  better  than  Dr.  Whewell  that  they 
all  began  by  being  assumed,  for  the  purpose  of  connecting 
them  by  deductions  with  those  facts  of  experience  on  which, 
as  evidence,  they  now  confessedly  rest.* 

*  The  Quarterly  Review  for  June,  1841,  oontaiDed  an  article  of  great  ability 
on  Dr.  Whewell'i  two  great  works,  (since  acknowledged  and  reprinted  in  Sir 
John  Herschel's  Essays)  which  maintains,  on  the  subject  of  snioms,  the  doctrine 
adranoed  in  the  text,  that  they  are  generalizations  from  experience,  and  sup- 
ports that  opinion  by  a  fine  of  argument  strikingly  coinciding  with  mine. 
When  I  state  that  the  whole  of  the  present  chapter  (except  the  last  foor 
pages,  added  in  the  present  edition)  was  written  before  I  had  seen  the  article^ 
(the  greater  part,  indeed,  before  it  was  published,)  it  it  not  my  object  to 
ooeapy  the  reader^s  attention 'with  a  matter  so  unimportant  as  the  degree 
of  originality  which  may  or  may  not  belong  to  any  portion  of  my  own 
speculations,  but  to  obtain  for  an  opinion  which  is  opposed  to  reigning  doc- 
trines, the  recommendation  derived  from  a  striking  concurrence  of  sentiment 
between  two  inquirers  entirely  independent  of  one  another.  I  embrace  the 
opportunity  of  citing  from  a  writer  of  the  extensive  acquirements  in  physical 
and  metaphysical  knowledge  and  the  capaeity  of  systematic  thought  which  the 
article  evinces,  passages  so  remarkably  in  unison  with  my  own  views  as  the 
following : — 

"  The  truths  of  geometry  are  summed  up  and  embodied  in  its  definitions 
and  axioms.  .  .  .  Let  us  turn  to  the  axioms,  and  what  do  we  find  1  A  string 
of  propositions  concerning  magnitude  in  the  abstract^  which  are  equally  true  of 
spaoe^  time,  force,  number,  and  every  other  magnitude  susceptible  of  aggrega- 
tion and  subdivision.  Such  propositions,  where  they  are  not  mere  definitions, 
as  some  of  them  are,  carry  their  inductive  origin  on  the  face  of  their  enunoia- 
tioa.  .  •  .  Those  which  declare  that  two  straight  lines  cannot  inclose  a  space, 
and  that  two  straight  lines  which  cut  one  another  cannot  both  be  parallel  to  a 
third,  are  in  reality  the  only  ones  which  express  characteristic  properties  of  spaoe, 
and  these  it  will  be  worth  while  to  consider  more  nearly.    Now  the  only  clear 
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notion  we  can  form  of  stnugfatnesi  is  oniformity  of  direetion,  for  ipaoe  in  iti 
nltimate  analysis  is  nothing  but  an  assemblage  of  distances  and  direetions.  And 
(not  to  dwell  on  the  notion  of  continued  contemplation,  i,e.,  mental  experience^ 
as  included  in  the  very  idea  of  uniformity ;  nor  on  that  of  transfer  of  the  contem- 
plating being  from  point  to  point,  and  of  experience^  during  such  traotfer,  of 
the  homogeneity  of  the  interval  passed  oyer)  we  cannot  even  propoee  the  propo- 
sition  in  an  intelligible  form,  to  any  one  whose  experience  ever  since  he  was  bom 
has  not  assured  him  of  the  fact.  The  unity  of  direction,  or  that  we  cannot  mardi 
from  a  given  point  by  more  than  one  path  direct  to  the  same  object,  is  matter  of 
practical  experience  long  before  it  can  by  possibility  become  matter  of  abstract 
thought.  We  cannot  attempt  metUaUy  to  exemplify  the  wnditums  of  the  ateertum 
in  an  imaginary  cate  oppoied  to  it,  wthout  violating  our  habitual  rteoOeetion  of 
thii  eacperienee,  aikd  defacing  owr  menial  picture  of  tpace  a»  grounded  om  iL 
What  but  experience^  we  may  ask,  can  possibly  assure  us  of  the  homogeneity  of 
the  parts  of  distance,  time,  force,  and  measurable  aggregates  in  general,  on 
which  the  truth  of  the  other  axioms  depends  f  As  regards  the  latter  axiom,  after 
what  has  been  said  it  must  be  clear  that  the  veiy  same  course  of  remarks  equally 
applies  to  its  case,  and  that  its  truth  is  quite  as  much  forced  on  the  mind  as  that 
of  the  former  by  daily  and  houriy  experience  .  .  .  including  alioag»,  he  il 
obterved,  in  our  notion  of  experience,  that  tchich  ie  gained  hy  eomUmplatiom  of 
the  inward  picture  which  the  mindji^rma  to  iJteelf  in  a/ny  propoeed  eaet,  or  which 
it  arbitrarily  edecte  as  an  example — tuch  picture,  in  virtue  of  the  extreme  rim- 
plicity  of  theee  primary  relatione,  being  ecdled  up  by  the  imaginaUonwith  aemuA 
viridneae  and  deameee  <u  could  be  done  by  any  external  impreeeion,  which  ii  the 
only  meaning  we  can  attach  to  the  word  intuition,  ae  applied  to  euch  relctfioM." 

And  again,  of  the  axioms  of  mechanics  : — "As  we  admit  no  such  proposi* 
tions,  other  than  as  truths  inductively  collected  from  observation,  even  in 
geometry  itself,  it  can  hardly  be  expected  that,  in  a  science  of  obviously  oontin- 
gent  relations,  we  should  acquiesce  in  a  contrary  view.  Let  us  take  one  of  these 
axioms  and  examine  its  evidence  :  for  instance,  tliat  equal  forces  perpendicularly 
applied  at  the  opposite  ends  of  equal  arms  of  a  straight  lever  will  balance  each 
other.  What  but  experience,  we  may  ask,  in  the  first  place,  can  possibly  inform 
us  that  a  force  so  applied  will  have  any  tendency  to  turn  the  lever  on  its  centre 
at  all  ?  or  that  force  can  be  so  transmitted  along  a  rigid  line  perpendicular  to  its 
direction,  as  to  act  elsewhere  in  space  than  along  its  own  line  of  action  ?  Surely 
this  is  so  far  from  being  self-evident  that  it  has  even  a  paradoxical  appearance, 
which  is  only  to  be  removed  by  giving  our  lever  thickness,  material  composi- 
tion,  and  molecular  powers.  Again  we  conclude,  that  the  two  forces,  being 
equal  and  applied  under  precisely  similar  circumstances,  must,  if  they  exert  any 
effort  at  all  to  turn  the  lever,  exert  equal  and  opposite  efforts :  but  what 
d  priori  reasoning  can  possibly  assure  us  that  they  do  act  under  precisely 
similar  circumstances  f  that  points  which  di£for  in  place  are  similarly  dream- 
Btanced  as  regards  the  exertion  of  force  t  that  univenud  space  may  not  have 
relations  to'  universal  force — or,  at  all  events,  that  the  organisation  of  the 
material  universe  may  not  be  such  as  to  place  that  portion  of  space  occupied  by 
it  in  such  relations  to  the  forces  exerted  in  it,  as  may  invalidate  the  absolute 
similarity  of  circumstances  assumed  t  Or  we  may  argue,  what  have  we  to  do 
with  the  notion  of  angular  movement  in  the  lever  at  all  ?    The  case  is  one  of  res^ 
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and  of  quiescent  destruction  of  force  by  force.  Now  how  is  this  destruction 
effected  f  Assuredly  by  the  counter-pressure  which  supports  the  fulcrum.  But 
would  not  this  destruction  equally  arise,  and  by  the  same  amount  of  counter- 
acting force,  if  each  force  simply  pressed  its  own  half  of  the  lever  against  the 
fulcrum  ?  And  what  can  assure  us  that  it  is  not  so,  except  removal  of  one  or 
other  force,  and  consequent  tilting  of  the  lever  t  The  other  fundamental  axiom 
of  statics,  that  the  pressure  on  the  point  of  support  is  the  sum  of  the  wei^^ts 
•  .  .  b  merely  a  scientific  transformation  and  more  refined  mode  of  stating 
a  coarse  and  obvious  result  of  universal  experience,  viz.  that  the  weight  of  a 
rigid  body  is  the  same,  handle  it  or  suspend  it  in  what  position  or  by  what  point 
we  will,  and  that  whatever  sustains  it  sustains  its  total  weight.  Assuredly,  as 
Mr.  Whewell  justly  remarks,  '  No  one  probably  ever  made  a  trial  for  the  pur- 
pose of  showing  that  the  pressure  on  the  support  is  equal  to  the  sum  of  the 
weights.'  .  .  .  But  it  is  precisely  because  in  every  action  of  his  life  from  earUest 
in£uicy  he  has  been  continually  making  the  trial,  and  seeing  it  made  by  every 
other  living  being  about  him,  that  he  never  dreams  of  staking  its  result  on  one 
additional  attempt  made  with  scientific  accuracy.  This  would  be  as  if  a  man 
should  resolve  to  decide  by  experiment  whether  his  eyes  were  useful  for  the  purpose 
of  seeing,  by  hermetically  sealing  himself  up  for  half  an  hour  in  a  metal  case." 

On  the  "  paradox  of  universal  propositions  obtained  by  experience^"  the  same 
writer  says  :  "If  there  be  necessary  and  universal  truths  expressible  in  proposi- 
tions  of  axiomatic  simplicity  and  obviousness,  and  having  for  theb  subject- 
matter  the  elements  of  all  our  experience  and  all  our  knowledge,  surely  these  are 
the  truths  which,  if  experience  suggest  to  us  any  truths  at  all,  it  ought  to  suggest 
most  readily,  clearly,  and  unceasingly.  If  it  were  a  truth,  universal  and  neces- 
sary, that  a  net  is  spread  over  the  whole  surface  of  every  planetary  globe,  we 
should  not  travel  far  on  our  own  without  getting  entangled  in  its  meshes,  and 
making  the  necessity  of  some  means  of  extrication  an  axiom  of  locomotion.  .  .  . 
There  is,  therefore,  nothing  paradoxical,  but  the  reverse,  in  our  being  led  by 
observation  to  a  recognition  of  such  truths,  as  general  propositions,  coextensive 
at  least  with  all  human  experience.  That  they  pervade  all  the  objects  of  expe- 
rience, must  ensure  their  continual  suggestion  by  experience ;  that  they  are 
true,  must  ensure  that  consistency  of  suggestion,  that  iteration  of  uncontrar 
dieted  assertion,  which  commands  implicit  assent,  and  removes  all  occasion  of 
exception  ;  that  they  are  simple,  and  admit  of  no  misunderstanding,  must 
secure  their  admission  by  every  mind." 

*'  A  truth,  necessary  and  universal,  relative  to  any  object  of  our  knowledge, 
must  verify  itself  in  every  instance  where  that  object  is  before  our  contemplation, 
and  if  at  the  same  tiftie  it  be  simple  and  intelligible,  its  verification  must  be 
obvious.  The  ientiment  of  siich  a  triAih  eannotf  therefore,  hut  he  prettnt  to  ofwr 
minds  whenever  that  object  U  contemplaiedf  and  must  therefore  make  a  part  of  the 
mtnUU  picture  or  idea  of  that  object  which  we  may  on  any  occasion  summon  before 
our  imagination,  .  ,  ,  All  propositions,  therefore,  become  not  only  untrue  but 
inconceivable,  if  .  .  .  axioms  be  violated  in  their  enunciation." 

Another  eminent  mathematician  had  previously  sanctioned  by  his  authority 
the  doctrine  of  the  origin  of  geometrical  axioms  in  experience.  "Qeometry 
is  thus  founded  likewise  on  observation  ;  but  of  a  kind  so  familiar  and  obvious, 
that  the  primary  notions  which  it  furnishes  might  seem  intuitive." — Sir  John 
Leslie,  quoted  by  Sir  William  Hamilton,  Discmrsei,  kc  p.  272. 


CHAPTER  VI. 


THE    SAME    SUBJECT    CONTINUED. 

§  1.  In  the  examination  whicli  formed  the  subject  of 
the  last  chapter,  into  the  nature  of  the  evidence  of  those 
deductive  sciences  which  are  commonly  represented  to  be 
systems  of  necessary  truth,  we  have  been  led  to  the  following 
conclusions.  The  results  of  those  sciences  are  indeed  neces- 
sary, in  the  sense  of  necessarily  following  from  cei-tain  first 
principles,  commonly  called  axioms  and  definitions ;  that  is,  of 
being  certainly  true  if  those  axioms  and  definitions  are  so ; 
for  the  word  necessity,  even  in  this  acceptation  of  it,  means  no 
more  than  certainty.  But  their  claim  to  the  character  of 
necessity  ii\  any  sense  beyond  this,  as  implying  an  evidence 
independent  of  and  superior  to  observation  and  experience, 
must  depend  on  the  previous  establishment  of  such  a  claim  in 
favour  of  the  definitions  and  axioms  themselves.  With  regard 
to  axioms,  we  found  that,  considered  as  experimental  truths, 
they  rest  on  superabundant  and  obvious  evidence.  We  inquired, 
whether,  since  this  is  the  case,  it  be  necessary  to  suppose  any 
other  evidence  of  those  truths  than  experimental  evidence,  any 
other  origin  for  our  belief  of  them  than  an  experimental  origin. 
W^e  decided,  that  the  burden  of  proof  lies  with  those  who 
maintain  the  affirmative,  and  we  examined,  at  considerable 
length,  such  arguments  as  they  have  produced.  The  examina- 
tion having  led  to  the  rejection  of  those  arguments,  we  have 
thought  ourselves  warranted  in  concluding  that  axioms  are 
but  a  class,  the  most  universal  class,  of  inductions  from  ex- 
perience ;  the  simplest  and  easiest  cases  of  generalization  from 
the  facts  furnished  to  us  by  our  senses  or  by  our  internal  con- 
sciousness. 

While  the  axioms  of  demonstrative  sciences   thus   ap- 
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peared  to  be  experimental  truths^  the  definitions,  as  they  are 
incorrectly  called,  in  those  sciences,  were  found  by  us  to  be 
generalizations  from  experience  which  are  not  even,  accurately 
speaking,  truths ;  being  propositions  in  which,  while  we  assert 
of  some  kind  of  object,  some  property  or  properties  which  ob«> 
servation  shows  to  belong  to  it,  we  at  the  same  time  deny  that 
it  possesses  any  other  properties,  though  in  truth  other  pro- 
perties do  in  every  individual  instance  accompany,  and  in 
almost  all  instances  modify,  the  property  thus  exclusively  pre- 
dicated. The  denial,  therefore,  is  a  mere  fiction,  or  supposi- 
tion, made  for  the  purpose  of  excluding  the  consideration  of 
those  modifying  circumstances,  when  their  influence  is  of  too 
trifling  amount  to  be  worth  considering,  or  acyourning  it,  when 
important,  to  a  more  convenient  moment. 

From  these  considerations  it  would  appear  that  Deductive 
or  Demonstrative  Sciences  are  all,  without  exception.  Induc- 
tive Sciences;  that  their  evidence  is  that  of  experience;  but 
that  they  are  also,  in  virtue  of  the  peculiar  character  of  one 
indispensable  portion  of  the  general  formulse  according  to  which 
their  inductions  are  made.  Hypothetical  Sciences.  Their  con^ 
elusions  are  only  true  on  certain  suppositions,  which  are,  or 
ought  to  be,  approximations  to  the  truth,  but  are  seldom,  if 
ever,  exactly  true ;  and  to  this  hypothetical  character  is  to  be 
ascribed  the  peculiar  certainty,  which  is  supposed  to  be  inhc^ 
rent  in  demonstration. 

What  we  liave  now  asserted,  however,  cannot  be  received 
as  universally  true  of  Deductive  or  Demonstrative  Sciences, 
until  verified  by  being  applied  to  the  most  remarkable  of  all 
those  sciences,  that  of  Numbers ;  the  theory  of  the  Calculus ; 
Arithmetic  and  Algebra.  It  is  harder  to  believe  of  the  doc- 
trines of  this  science  than  of  any  other,  either  that  they  are 
not  truths  ^  priori,  but  experimental  truths,  or  that  their 
peculiar  certainty  is  owing  to  their  being  not  absolute  but 
only  conditional  truths.  This,  therefore,  is  a  case  which  merits 
examination  apart ;  and  the  more  so,  because  on  this  subject 
we  have  a  double  set  of  doctrines  to  contend  with ;  that  of  the 
h priori  philosophers  on  one  side;  and  on  the  other,  a  theoiy 
the.  most  opposite  to  theirs,  which  was  at  one  tiipe  very  gene> 
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rally  received^  and  is  still  far  from  being  altogether  exploded^ 
among  metaphysicians. 

§  2.  This  theory  attempts  to  solve  the  difficoliy  appa- 
rently inherent  in  the  ease,  by  representing  the  propositions 
of  the  science  of  nnmbers  as  merely  verbal,  and  its  processes 
as  simple  transformations  of  l^guage,  substitutions  of  one 
expression  for  another.  The  proposition,  Two  and  one  are 
equal  to  three,  according  to  these  writers,  is  not  a  truth,  is 
not  the  assertion  of  a  really  existing  fact,  but  a  definition  of 
the  word  three ;  a  statement  that  mankind  have  agreed  to  use 
the  name  three  as  a  sign  exactly  equivalent  to  two  and  one ; 
to  call  by  the  former  name  whatever  is  called  by  the  other 
more  clumsy  phrase.  According  to  this  doctrine,  the  longest 
process  in  algebra  is  but  a  succession  of  changes  in  termi- 
nology, by  which  equivalent  expressions  are  substituted  one 
for  another ;  a  series  of  translations  of  the  same  fact,  from 
one  into  another  language ;  though  how,  after  such  a  series 
of  translations,  the  fact  itself  comes  out  changed,  (as  when 
we  demonstrate  a  new  geometrical  theorem  by  algebra,)  they 
have  not  explained;  and  it  is  a  difficulty  which  is  fatal  to 
their  theory. 

It  must  be  acknowledged  that  there  are  peculiarities  in  the 
processes  of  arithmetic  and  algebra  which  render  the  theory 
in  question  very  plausible,  and  have  not  unnaturally  made 
those  sciences  the  stronghold  of  Nominalism.  The  doctrine 
that  we  can  discover  facts,  detect  the  hidden  processes  of 
nature,  by  an  artful  manipulation  of  language,  is  so  contrary 
to  common  sense,  that  a  person  must  have  made  some  ad- 
vances in  philosophy  to  believe  it ;  men  fly  to  so  paradoxical 
a  belief  to  avoid,  as  they  think,  some  even  greater  difficulty, 
which  the  vulgar  do  not  see.  What  has  led  many  to  believe 
that  reasoning  is  a  mere  verbal  process,  is,  that  no  other 
theory  seemed  reconcileable  with  the  nature  of  the  Science  of 
Numbers.  For  we  do  not  carry  any  ideas  along  with  us  when 
we  use  the  symbols  of  arithmetic  or  of  algebra.  In  a  geome- 
trical demonstration  we  have  a  mental  diagram,  if  not  one  on 
paper ;  A  B,  A  C,  are  present  to  our  imagination  as  lines,  in- 


DEMOXSTRATIONj    AXD    NECESSARY   TRUTHS.         287 

tersecting  other  lines^  forming  an  angle  with  one  another,  and 
the  like ;  but  not  so  a  and  b.  These  may  represent  lines  or 
any  other  magnitudes,  but  those  magnitudes  are  never  thought 
of;  nothing  is  realized  in  our  imagination  but  a  and  b.  The 
ideas  which,  on  the  particular  occasion,  they  happen  to  repre* 
sent,  are  banished  from  the  mind  during  every  intermediate 
part  of  the  process,  between  the  beginning,  when  the  premises 
are  translated  from  things  into  signs,  and  the  end,  when  the 
conclusion  is  translated  back  from  signs  into  things.  Nothing, 
then,  being  in  the  reasoner^s  mind  but  the  symbols,  what  can 
seem  more  inadmissible  than  to  contend  that  the  reasoning 
process  has  to  do  with  anything  more  ?  We  seem  to  have 
come  to  one  of  Bacon's  Prerogative  Instances;  an  experimentum 
cruets  on  the  nature  of  reasoning  itself. 

Nevertheless,  it  will  appear  on  consideration,  that  this 
apparently  so  decisive  instance  is  no  instance  at  all ;  that  there 
is  in  every  step  of  an  arithmetical  or  algebraical  calculation  a 
real  induction,  a  real  inference  of  facts  from  facts ;  and  that 
what  disguises  the  induction  is  simply  its  comprehensive 
nature,  and  the  consequent  extreme  generality  of  the  language. 
All  numbers  must  be  numbers  of  something :  there  are  no 
such  things  as  numbers  in  the  abstract.  Ten  must  mean  ten 
bodies,  or  ten  sounds,  or  ten  beatings  of  the  pulse.  But 
though  numbers  must  be  numbers  of  something,  they  may  be 
numbers  of  anjrthing.  Propositions,  therefore,  concerning 
numbers,  have  the  remarkable  peculiarity  that  they  are  propo- 
sitions concerning  all  things  whatever;  all  objects,  all  exist- 
ences of  every  kind,  known  to  our  experience.  All  things 
possess  quantity ;  consist  of  parts  which  can  be  numbered ; 
and  in  that  character  possess  all  the  properties  which  are 
called  properties  of  numbers.  That  half  of  four  is  two,  must 
be  true  whatever  the  word  four  represents,  whether  four  men, 
four  miles,  or  four  pounds  weight.  We  need  only  conceive  a 
thing  divided  into  four  equal  parts,  (and  all  things  may  be 
conceived  as  so  divided,)  to  be  able  to  predicate  of  it  every 
property  of  the  number  four,  that  is,  every  arithmetical  propo- 
sition in  which  the  number  four  stands  on  one  side  of  the 
equation.     Algebra  extends  the  generalization  still  &rther : 
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every  numl)er  represents  that  particular  number  of  all  things 
without  distinction,  but  every  algebraical  symbol  does  more, 
it  represents  all  numbers  without  distinction.  As  soon  as  we 
conceive  a  thing  divided  into  equal  parts,  without  knowing 
into  what  number  of  parts,  we  may  call  it  a  or  ^,  and  apply 
to  it,  without  danger  of  error,  every  algebraical  formula  in 
the  books.  The  proposition,  2  (a  +  d)  =  2  a  +  2  6,  is  a  truth  co- 
extensive with  all  nature.  Since  then  algebraical  truths  are 
true  of  all  things  whatever,  and  not,  like  those  of  geometry, 
true  of  lines  only  or  angles  only,  it  is  no  wonder  that  the 
symbols  should  not  excite  in  our  minds  ideas  of  any  things  in 
particular.  When  we  demonstrate  the  forty-seventh  proposi- 
tion of  Euclid,  it  is  not  necessary  that  the  words  shoidd  raise 
in  us  an  image  of  all  right-angled  triangles,  but  only  of  some 
one  right-angled  triangle :  so  in  algebra  we  need  not,  under 
the  symbol  a,  picture  to  ourselves  all  things  whatever,  but 
only  some  one  thing;  why  not,  then,  the  letter  itself?  The 
mere  written  characters,  a,  d,  x,  jr,  z,  serve  as  well  for  repre- 
sentatives of  Things  in  general,  as  any  more  complex  and 
apparently  n^ore  concrete  conception.  That  we  are  conscious 
of  them  however  in  their  character  of  things,  and  not  of 
mere  signs,  is  evident  from  the  fact  that  our  whole  prooess  of 
reasoning  is  carried  on  by  predicating  of  them  the  properties 
of  things.  In  resolving  an  algebraic  equation,  by  what  rides 
do  we  proceed  ?  By  applying  at  each  step  to  a,  6,  and  a,  the 
proposition  that  equals  added  to  equals  make  equals;  that 
equals  taken  from  equals  leave  equals ;  and  other  propositions 
founded  on  these  two.  These  are  not  properties  of  language, 
or  of  signs  as  such,  but  of  magnitudes,  which  is  as  much  as 
to  say,  of  all  things.  The  inferences,  therefore,  which  are 
successively  drawn,  are  inferences  concerning  things,  not  sym- 
bols ;  although  as  any  Things  whatever  will  serve  the  turn, 
there  is  no  necessity  for  keeping  the  idea  of  the  Thing  at  all 
distinct,  and  consequently  the  process  of  thought  may,  in  this 
case,  be  allowed  without  danger  to  do  what  all  processes  of 
thought,  when  they  have  been  performed  often,  will  do  if  ptr- 
mitted,  namely,  to  become  entirely  mechanical.  Hence  the 
general  language  of  algebra  comes  to  be  used  familiarly  with- 
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oat  exciting  ideas^  as  all  other  general  language  is  prone  to 
do  from  mere  habit^  though  in  no  other  case  than  this  can  it 
be  done  with  complete  safety.  But  when  we  look  back  to  see 
from  whence  the  probative  force  of  the  process  is  derived^  we 
find  that  at  every  single  step^  unless  we  suppose  ourselves  to 
be  thinking  and  talking  of  the  things^  and  not  the  mere  sym- 
bols^ the  evidence  fails. 

There  is  another  circumstance,  which,  still  more  than  that 
which  we  have  now  mentioned^  gives  plausibility  to  the  notion 
that  the  propositions  of  arithmetic  and  algebra  are  merely 
verbal.  That  is,  that  when  considered  as  propositions  respect- 
ing Things,  they  all  have  the  appearance  of  being  identical 
propositions.  The  assertion.  Two  and  one  are  equal  to  three, 
considered  as  an  assertion  respecting  objects,  as  for  instance 
"  Two  pebbles  and  one  pebble  are  equal  to  three  pebbles,"-^ 
does  not  affirm  equality  between  two  collections  of  pebbles, 
but  absolute  identity.  It  affirms  that  if  we  put  one  pebble  to 
two  pebbles,  those  very  pebbles  are  three.  The  objects,  there- 
fore, being  the  very  same,  and  the  mere  assertion  that  "  ob- 
jects are  themselves''  being  insignificant,  it  seems  but  natural 
to  consider  the  proposition.  Two  and  one  are  equal  to  three, 
as  asserting  mere  identity  of  signification  between  the  two 
names. 

This,  however,  though  it  looks  so  plausible,  will  not  bear 
examination.  The  expression  ''  two  pebbles  and  one  pebble,'' 
and  the  expression,  'Hhree  pebbles,"  stand  indeed  for  the 
same  aggregation  of  objects,  but  they  by  no  means  stand  for 
the  same  physical  fact.  They  are  names  of  the  same  objects, 
but  of  those  objects  in  two  difierent  states :  though  they  de^ 
note  the  same  things,  their  connoiaiion  is  difierent.  Three 
pebbles  in  two  separate  parcels,  and  three  pebbles  in  one 
parcel,  do  not  make  the  same  impression  on  our  senses ;  and 
the  assertion  that  the  very  same  pebbles  may  by  an  alteration 
of  place  and  arrangement  be  made  to  produce  either  the  one 
set  of  sensations  or  the  other,  though  a  very  familiar  proposi- 
tion, is  not  an  identical  one.  It  is  a  truth  known  to  us  by 
early  and  constant  experience :  an  inductive  truth ;  and  such 
truths  are  the  foundation  of  the  science  of  Number.  The 
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fundamental  truths  of  that  science  all  rest  on  the  evidence  of 
sense ;  they  are  proved  hj  showing  to  our  eyes  and  our  fingers 
that  any  given  number  of  objects,  ten  balls  for  example,  may 
by  separation  and  re-arrangement  exhibit  to  our  senses  all  the 
difierent  sets  of  numbers  the  sum  of  which  is  equal  to  ten. 
All  the  improved  methods  of  teaching  arithmetic  to  children 
proceed  on  a  knowledge  of  this  fact.  All  who  wish  to  carry 
the  child^s  mind  along  with  them  in  learning  arithmetic ;  all 
who  wish  to  teach  numbers,  and  not  mere  ciphers — now  teach 
it  through  the  evidence  of  the  senses,  in  the  manner  we  have 
described. 

We  may,  if  we  please,  call  the  proposition  "Three  is  two 
and  one,''  a  definition  of  the  number  three,  and  assert  that 
arithmetic,  as  it  has  been  asserted  that  geometry,  is  a  science 
founded  on  definitions.  But  they  are  definitions  in  the 
geometrical  sense,  not  the  logical ;  asserting  not  the  meaning 
of  a  term  only,  but  along  with  it  an  observed  matter  of  fact. 
The  proposition,  "A  circle  is  a  figure  bounded  by  a  line  which 
has  all  its  points  equally  distant  from  a  point  within  it," 
is  called  the  definition  of  a  circle ;  but  the  proposition  from 
which  so  many  consequences  follow,  and  which  is  really  a 
first  principle  in  geometry,  is,  that  figures  answering  to  this 
description  exist.  And  thus  we  may  call  ''Three  is  two 
and  one''  a  definition  of  three ;  but  the  calculations  which 
depend  on  that  proposition  do  not  follow  from  the  definition 
itself,  but  from  an  arithmetical  theorem  presupposed  in  it, 
namely,  that  collections  of  objects  exist,  which  while  they 
impress  the  senses  thus,  ^o,  may  be  separated  into  two  parts, 
thus,  oo  o.  This  proposition  being  granted,  we  term  all 
such  parcels  Threes,  after  which  the  enunciation  of  the  above- 
mentioned  physical  fact  will  serve  also  for  a  definition  of  the 
word  Three. 

The  Science  of  Number  is  thus  no  exception  to  the  conclu- 
sion we  previously  arrived  at,  that  the  processes  even  of  de- 
ductive sciences  are  altogether  inductive,  and  that  their  first 
principles  are  generalizations  from  experience.  It  remains 
to  be  examined  whether  this  science  resembles  geometr}'  in 
the  further  circumstance,  that  some  of  its  induction9  are  not 
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exactly  tme ;  and  that  the  peculiar  cei-tainty  ascribed  to  it, 
on  account  of  which  its  propositions  are  called  Necessary  Truths, 
is  fictitious  and  hypothetical,  being  true  in  no  other  sense  than 
that  those  propositions  necessarily  follow  from  the  hypothesis 
of  the  truth  of  premises  which  are  avowedly  mere  approxima- 
tions to  truth. 

§  3.  The  inductions  of  arithmetic  are  of  two  sorts  :  first, 
those  which  we  have  just  expounded,  such  as  One  and  one  are 
two,  Two  and  one  are  three,  &;c., which  may  be  called  the 
definitions  of  the  various  numbers,  in  the  improper  or  geome- 
trical sense  of  the  word  Definition ;  and  secondly,  the  two  fol- 
lowing axioms :  The  sums  of  equals  are  equal.  The  differences 
of  equals  are  equal.  These  two  are  sufficient;  for  the  corre- 
sponding propositions  respecting  unequals  may  be  proved  from 
these,  by  a  reductio  ad  abaurdum. 

These  axioms,  and  likewise  the  so-called  definitions,  are 
as  already  shown,  results  of  induction ;  true  of  all  objects  what- 
ever, and,  as  it  may  seem,  exactly  true,  without  the  hypothetical 
assumption  of  unqualified  truth  where  an  approximation  to  it 
is  all  that  exists.  The  conclusions,  therefore,  it  will  naturally 
be  inferred,  are  exactly  true,  and  the  science  of  number  is  an 
exception  to  other  demonstrative  sciences  in  this,  that  the  ab- 
solute certainty  which  is  predicable  of  its  demonstrations  is 
independent  of  all  hypothesis. 

On  more  accurate  investigation,  however,  it  will  be  found 
that,  even  in  this  case,  there  is  one  hypothetical  element  in  the 
ratiocination.  In  all  propositions  concerning  numbers,  a  con- 
dition is  implied,  without  which  none  of  them  would  be  true ; 
and  that  condition  is  an  assumption  which  may  be  false.  The 
condition  is,  that  1  =  1;  that  all  the  numbers  are  numbers  of 
the  same  or  of  equal  units.  Let  this  be  doubtful,  and  not  one 
of  the  propositions  of  arithmetic  will  hold  true.  How  can  we 
know  that  one  pound  and  one  pound  make  two  pounds,  if  one 
of  the  pounds  may  be  troy,  and  the  other  avoirdupoise  ?  They 
may  not  make  two  pounds  of  either,  or  of  any  weight.  How 
can  we  know  that  a  forty-horse  power  is  always  equal  to  itself, 
unless  we  assume  that  all  horses  are  of  equal  strength  ?     It  is 
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certain  that  1  is  always  equal  in  number  to  1 ;  and  where  the 
mere  number  of  objects^  or  of  the  parts  of  an  object,  without 
supposing  them  to  be  equivalent  in  any  other  respect,  is  all 
that  is  material,  the  conclusions  of  arithmetic,  so  far  as  they 
go  to  that  alone,  are  true  without  mixture  of  hypothesis.  There 
are  a  few  such  cases;  as,  for  instance,  an  inquiry  into  the 
amount  of  the  population  of  any  country.  It  is  indifferent  to 
that  inquiry  whether  they  are  grown  people  or  children,  strong 
or  weak,  tall  or  short ;  the  only  thing  we  want  to  ascertain  is 
their  number.  But  whenever,  from  equality  or  inequality  of 
number,  equality  or  inequality  in  any  other  respect  is  to  be 
inferred,  arithmetic  carried  into  such  inquiries  becomes  as  hy- 
pothetical a  science  as  geometry.  All  units  must  be  assumed 
to  be  equal  in  that  other  respect ;  and  this  is  never  accurately 
true,  for  one  actual  pound  weight  is  not  exactly  equal  to 
another,  nor  one  mile's  length  to  another;  a  nicer  balance,  or 
more  accurate  measuring  instruments,  would  always  detect 
some  difference. 

What  is  commonly  called  mathematical  certainty,  therefore, 
which  comprises  the  twofold  conception  of  unconditional  truth 
and  perfect  accuracy,  is  not  an  attribute  of  all  mathematical 
truths,  but  of  those  only  which  relate  to  pure  Number,  as  dis- 
tinguished from  Quantity  in  the  more  enlarged  sense;  and 
only  so  long  as  we  abstain  from  supposing  that  the  numbers 
are  a  precise  index  to  actual  quantities.  The  certainty  usually 
ascribed  to  the  conclusions  of  geometry,  and  even  to  thos6  of 
mechanics,  is  nothing  whatever  but  certainty  of  inference.  We 
can  have  full  assurance  of  particular  results  under  particular 
suppositions,  but  we  cannot  have  the  same  assurance  that  these 
suppositions  are  accurately  true,  nor  that  they  include  all  the 
data  which  may  exercise  an  influence  over  the  result  in  any 
given  instance. 

§  4.  It  appears,  therefore,  that  the  method  of  all  Deduc* 
tive  Sciences  is  hypothetical.  They  proceed  by  tracing  the 
consequences  of  certain  assumptions ;  leaving  for  separate  con- 
sideration whether  the  assumptions  are  true  or  not,  and  if  not 
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exactly  true,  whether  they  are  a  sufficiently  near  approximation 
to  the  truth.  The  reason  is  obvious.  Since  it  is  only  in 
questions  of  pure  number  that  the  assumptions  are  exactly 
true,  and  even  there,  only  so  long  as  no  conclusions  except 
purely  numerical  ones  are  to  be  founded  on  them;  it  must,  in 
all  other  cases  of  deductive  investigation,  form  a  part  of  the 
inquiry,  to  determine  how  much  the  assumptions  want  of  being 
exactly  true  in  the  case  in  hand.  This  is  generally  a  matter  of 
observation,  to  be  repeated  in  eveiy  fresh  case ;  or  if  it  has  to 
be  settled  by  argument  instead  of  observation,  may  require  in 
every  different  case  different  evidence,  and  present  every  degree 
of  difficulty  from  the  lowest  to  the  highest.  But  the  other  part 
of  the  process — namely,  to  determine  what  else  may  be  con- 
cluded if  we  find,  and  in  proportion  as  we  find,  the  assump^ 
tions  to  be  true — may  be  performed  once  for  all,  and  the  results 
held  ready  to  be  employed  as  the  occasions  turn  up  for  use. 
We  thus  do  all  beforehand  that  can  be  so  done,  and  leave  the 
least  possible  work  to  be  performed  when  cases  arise  and  press 
for  a  decision.  This  inquiry  into  the  inferences  which  can  be 
drawn  from  assumptions,  is  what  properly  constitutes  Demon- 
strative Science. 

It  is  of  course  quite  as  practicable  to  arrive  at  new  conclu- 
sions from  fiicts  assumed,  as  from  facts  observed;  from  fictitious, 
as  from  real,  inductions.  Deduction,  as  we  have  seen,  consists 
of  a  series  of  inferences  in  this  form — a  is  a  mark  of  b,  b  of  c, 
c  of  d,  therefore  a  is  a  mark  of  d,  which  last  may  be  a  truth 
inaccessible  to  direct  observation.  In  like  manner  it  is  allow- 
able to  say.  Suppose  that  a  were  a  mark  of  b,  b  of  c,  and  c  of  d, 
a  would  be  a  mark  of  d,  which  last  conclusion  was  not  thought 
of  by  those  who  laid  down  the  premises.  A  system  of  propo- 
sitions as  complicated  as  geometry  might  be  deduced  from 
assumptions  which  are  false ;  as  was  done  by  Ptolemy,  Des- 
cartes, and  others,  in  their  attempts  to  explain  synthetically 
the  phenomena  of  the  solar  system  on  the  supposition  that  the 
apparent  motions  of  the  heavenly  bodies  were  the  real  motions, 
or  were  produced  in  some  way  more  or  less  different  from  the 
true  one.     Sometimes  the  same  thing  is  knowingly  done,  for 
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the  purpose  of  showing  the  falsity  of  the  assumption ;  which 
is  called  a  reductio  ad  abturdum.  In  such  cases^  the  reasoning 
is  as  follows  :  a  is  a  mark  of  b,  and  b  oic  ;  now  if  c  were  also 
a  mark  of  d,  a  would  he  a  mark  of  d ;  hut  d  is  known  to  he  a 
mark  of  the  ahsence  of  a  ;  consequently  a  would  he  a  mark  of 
its  own  ahsence,  which  is  a  contradiction ;  therefore  e  is  not 
a  mark  of  d. 

§  5.    It  has    even  heen   held  hy  some    writers,    that 
all  ratiocination  rests  in  the  last  resort  on  a  reductio  ad 
absurdum ;  since  the  way  to  enforce  assent  to  it,  in  case  of 
ohecurity,  would  he  to  show  that  if  the  conclusion  he  denied 
we  must  deny  some  one  at  least  of  the  premises,  which,  as 
they  are  all  supposed  true,  would  he  a  contradiction.     And 
in  accordance  with  this,  many  have  thought  that  the  peculiar 
nature  of  the  evidence  of  ratiocination  consisted  in  the  impos* 
sihility  of  admitting  the  premises  and  rejecting  the  conclu- 
sion without  a  contradiction  in  terms.    This  theory,  however, 
is  inadmissihle  as  an  explanation  of  the  grounds  on  which 
ratiocination  itself  rests.     If  any  one  denies  the  conclusion 
notwithstanding  his  admission  of  the  premises,   he  is   not 
involved  in  any  direct  and  express  contradiction  until  he  is 
compelled  to  deny  some  premise ;  and  he  can  only  he  forced 
to  do  this  hy  a  reductio  ad  absurdum,  that  is,  hy  another  ratio- 
cination :  now,  if  he  denies  the  validity  of  the  reasoning  pro- 
cess itself,  he  can  no  more  he  forced  to  assent  to  the  second 
syllogism  than  to  the  first.     In  truth,  therefore,  no  one  is 
ever  forced  to  a  contradiction  in  terms :  he  can  only  he  forced 
to  a  contradiction  (or  rather  an  infringement)  of  tlie  funda- 
mental maxim  of  ratiocination,  namely,  that  whatever  has  a 
mark,  has  what  it  is  a  mark  of;  or,  (in  the  case  of  universal 
propositions,)  that  whatever  is  a  mark  of  anything,  is  a  mark 
of  whatever  else  that  thing  is  a  mark  of.     For  in  the  case  of 
every  correct  argument,  as  soon  as  thrown  into  the  syllogistic 
form,  it  is  evident  without  the  aid  of  any  other  syllogism, 
that  he  who,  admitting  the  premises,  fails  to  draw  the  con- 
clusion, does  not  conform  to  the  above  axiom. 


DEMONSTRATION^   AND    NECESSARY   TRUTHS.         295 

We  have  now  proceeded  as  far  in  the  theory  of  Deduction 
as  we  can  advance  in  the  present  stage  of  our  inquiry.  Any 
further  insight  into  the  subject  requires  that  the  foundation 
shall  have  been  laid  of  the  philosophic  theory  of  Induction 
itself;  in  which  theory  that  of  deduction,  as  a  mode  of 
induction,  which  we  have  now  shown  it  to  be,  will  assume 
spontaneously  the  place  which  belongs  to  it,  and  will  receive 
its  share  of  whatever  light  may  be  thrown  upon  the  great 
intellectual  operation  of  which  it  forms  so  important  a  part. 


CHAPTER  VII. 


EXAMINATION   OF   BOMB   OPINIONS  OPPOSED   TO  THE 

PRECEDING   DOCTRINES. 

§  1.  Polemical  discussion  is  foreign  to  the  plan  of  this 
work.  But  an  opinion  which  stands  in  need  of  much  illus- 
tration, can  often  receive  it  most  effectually,  and  least 
tediously,  in  the  form  of  a  defence  against  objections.  And  on 
subjects  concerning  which  speculative  minds  are  still  divided,  a 
writer  does  but  half  his  duty  by  stating  his  own  doctrine,  if 
he  does  not  also  examine,  and  to  the  best  of  his  ability  judge, 
those  of  other  thinkers. 

In  what  I  venture  to  think  the  very  unphilosophical  dis- 
sertation, which  Mr.  Herbert  Spencer  has  prefixed  to  his,  in 
many  respects,  highly  philosophical  treatise  on  the  mind,*  he 
criticizes  some  of  the  doctrines  of  the  two  preceding  chapters, 
and  propounds  a  theory  of  his  own  on  the  subject  of  first  prin- 
ciples. Mr.  Spencer  agrees  with  me  in  considering  axioms  to 
be  "  simply  our  earliest  inductions  from  experience."  But  he 
differs  from  me  ''  widely  as  to  the  worth  of  the  test  of  incon- 
oeivableness."  He  thinks  that  it  is  the  ultimate  test  of  all 
beliefs.  He  arrives  at  this  conclusion  by  two  steps.  First, 
we  never  can  have  any  stronger  ground  for  believing  anything, 
than  that  the  belief  of  it  "  invariably  exists."  Whenever  any 
fact  or  proposition  is  invariably  believed ;  that  is,  if  I  under- 
stand Mr.  Spencer  rightly,  believed  by  all  persons,  and  by  one- 
self at  all  times ;  it  is  entitled  to  be  received  as  one  of  the 
primitive  truths,  or  original  premises  of  our  knowledge. 
Secondly,  the  criterion  by  which  we  decide  whether  anything 
is  invariably  believed  to  be  true,  is  our  inability  to  conceive  it 
as  fSalse.     "  The  inconceivability  of  its  negation  is  the  test  by 
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which  we  ascertain  whether  a  given  belief  invariably  exists 
or  not/'  ''  For  our  primary  belie&^  the  fact  of  invariable 
existence,  tested  by  an  abortive  effort  to  cause  their  non- 
existence, is  the  only  reason  assignable/'  He  thinks  this  the 
sole  ground  of  our  belief  in  our  own  sensations.  If  I  believe 
that  I  feel  cold,  I  only  receive  this  as  true  because  I  cannot 
conceive  that  I  am  not  feeling  cold.  ''  While  the  proposition 
remains  true,  the  negation  of  it  remains  inconoeivlibW 
There  are  numerous  other  beliefs  which  Mr.  Spencer  considers 
to  rest  on  the  same  basis;  being  chiefly  those,  or  a  part  of 
those,  which  the  metaphysicians  of  the  Beid  and  Stewart 
school  consider  as  truths  of  immediate  intuition.  That  there 
exists  a  material  world ;  that  this  is  the  very  world  which  we 
directly  and  immediately  perceive,  and  not  merely  the  hidden 
cause  of  our  perceptions ;  that  Space,  Time,  Force,  Extension, 
Figure,  are  not  modes  of  our  consciousness,  but  objective 
realities ;  are  regarded  by  Mr.  Spencer  as  truths  known  by 
the  inconceivableness  of  their  negatives.  We  cannot,  he  says, 
by  any  effort,  conceive  these  objects  of  thought  as  mere  states 
of  our  mind ;  as  not  having  an  existence  external  to  us.  Their 
real  existence  is,  therefore,  as  certain  as  our  sensations  them- 
selves. The  truths  which  are  the  subject  of  direct  knowledge, 
being,  according  to  this  doctrine,  known  to  be  truths  only 
by  the  inconceivability  of  their  negation;  and  the  truths 
which  are  not  the  subject  of  direct  knowledge,  being  known 
as  inferences  from  those  which  are;  and  those  inferences 
being  believed  to  follow  from  the  premises,  only  because  we 
cannot  conceive  them  not  to  follow ;  inconceivability  is  thus 
the  ultimate  ground  of  all  assured  beliefs. 

Thus  far,  there  is  no  very  wide  difference  between  Mr. 
Spencer's  doctrine  and  the  ordinary  one  of  philosophers  of  the 
intuitive  school,  from  Descartes  to  Dr.  Whewell :  but  at  this 
point  Mr.  Spencer  diverges  from  them.  For  he  does  not,  like 
them,  set  up  the  test  of  inconceivability  as  infallible.  On  the 
contrary,  he  holds  that  it  may  be  fallacious,  not  from  any  fault 
in  the  test  itself,  but  because  "  men  have  mistaken  for  incon- 
ceivable things,  some  things  which  were  not  inconceivable." 
And  he  himself,  in  this  very  book,  denies  not  a  few  proposi- 
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tions  usually  regarded  as  among  the  most  marked  examples 
of  truths  whose  negations  are  inconceivable.     But  occasional 
failure,  he  says,  is  incident  to  all  tests.     If  such  failure  viti- 
ates '^  the  test  of  inconceivableness/'  it  "  must  similarly  viti- 
ate all  tests  whatever.     We  consider  an  inference  logically 
drawn  from  established  premises  to  be  true.    Yet  in  millions  of 
cases  men  have  been  wrong  in  the  inferences  they  have  thought 
thus  drawn.     Do  we  therefore  argue  that  it  is  absurd  to  con- 
sider an  inference  true  on  no  other  ground  than  that  it  is 
logically  drawn  from  established  premises  ?     No :  we  say  that 
though  men  may  have  taken  for  logical  inferences,  inferences 
that  were  not  logical,  there  nevertheless  are  logical  inferences, 
and  that  we  are  justified  in  assuming  the  truth  of  what  seem 
to  us  such,  until  better  instructed.     Similarly,  though  men 
may  have  thought  some  things  inconceivable  which  were  not 
so,  there  may  still  be  inconceivable  things ;  and  the  inability 
to  conceive  the  negation  of  a  thing,  may  still  be  our  best 
warrant  for  believing  it.     •     .     .    Though   occasionally  it 
may  prove  an  imperfect  test,  yet,  as  our  most  certain  beliefs 
are  capable  of  no  better,  to  doubt  any  one  belief  because  we 
have  no  higher  guarantee  for  it,  is  really  to  doubt  all  beliefs.'' 
Mr.  Spencer's  doctrine,  therefore,  does  not  erect  the  curable, 
but  only  the  incurable  limitations  of  the  human  conceptive 
faculty,  into  laws  of  the  outward  universe. 

§  2.  The  doctrine,  that  "  a  belief  which  is  proved  by  the 
inconceivableness  of  its  negation  to  invariably  exist,  is  true," 
Mr.  Spencer  enforces  by  two  arguments,  one  of  which  may  be 
distinguished  as  positive,  and  the  other  as  negative. 

The  positive  argument  is,  that  every  such  belief  represents 
the  aggregate  of  all  past  experience.  ''  Conceding  the  entire 
truth  of"  the  "position,  that  during  any  phase  of  human  pro- 
gress, the  ability  or  inability  to  form  a  specific  conception 
wholly  depends  on  the  experiences  men  have  had ;  and  that, 
by  a  widening  of  their  experiences,  they  may,  by  and  by,  be 
enabled  to  conceive  things  before  inconceivable  to  them ;  it 
may  still  be  argued  that  as,  at  any  time,  the  best  warrant 
men  can  have  for  a  belief  is  the  perfect  agreement  of  all  pre- 
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existing  experience  in  support  of  it^  it  follows  that,  at  any 
time,  the  inconeeivableness  of  its  negation  is  the  deepest  test 
any  belief  admits  of.  •  •  •  Objective  facts  are  ever  im- 
pressing themselves  upon  us ;  our  experience  is  a  register  of 
these  objective  facts;  and  the  inconeeivableness  of  a  thing 
implies  that  it  is  wholly  at  variance  with  the  register.  Even 
were  this  all,  it  is  not  clear  how,  if  every  truth  is  primarily 
inductive,  any  better  test  of  truth  could  exist.  But  it  must 
be  remembered  that  whilst  many  of  these  facts,  impressing 
themselves  upon  us,  are  occasional ;  whilst  others  again  are 
very  general;  some  are  universal  and  unchanging.  These 
universal  and  unchanging  facts  are,  by  the  hypothesis,  certain 
to  establish  beliefs  of  which  the  negations  are  inconceivable ; 
whilst  the  others  are  not  certain  to  do  this ;  and  if  they  do, 
subsequent  facts  will  reverse  their  action.  Hence  if,  after  an 
immense  accumulation  of  experiences,  there  remain  beliefs  of 
which  the  negations  are  still  inconceivable,  most,  if  not  all  of 
them,  must  correspond  to  universal  objective  facts.  If  there 
be  •  •  •  certain  absolute  uniformities  in  nature ;  if  these 
uniformities  produce,  as  they  must,  absolute  uniformities  in 
our  experience;  and  if  •  .  •  these  absolute  uniformities 
in  our  experience  disable  us  from  conceiving  the  negations  of 
them ;  then  answering  to  each  absolute  uniformity  in  nature 
which  we  can  cognize,  there  must  exist  in  us  a  belief  of  which 
the  negation  is  inconceivable,  and  which  is  absolutely  true. 
In  this  wide  range  of  cases  subjective  inconeeivableness  must 
correspond  to  objective  impossibility.  Further  experience  will 
produce  correspondence  where  it  may  not  yet  exist ;  and  we 
may  expect  the  correspondence  to  become  ultimately  com- 
plete. In  nearly  all  cases  this  test  of  inconeeivableness  must 
be  valid  now ;"  (I  wish  I  could  think  we  were  so  nearly  arrived 
at  omniscience)  ''and  where  it  is  not,  it  still  expresses  the  net 
result  of  our  experience  up  to  the  present  time ;  which  is  the 
most  that  any  test  can  do.^' 

Even  if  it  were  true  that  inconeeivableness  represents  "  the 
net  result'*  of  all  past  experience,  why  should  we  stop  at  the 
representative  when  we  can  get  at  the  thing  represented  ?  If 
our  incapacity  to  conceive  the  negation  of  a  given  supposition 
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is  proof  of  Its  truth,  because  proving  that  our  experience  has 
hitherto  been  uniform  in  its  CEtTour,  the  real  evidence  for  the 
supposition  is  not  the  inconceivableness,  but  the  uniformity  of 
experience.  Now  this,  whidi  is  the  substantial  and  only 
proof,  is  directly  accessible.  We  are  not  obliged  to  presume 
it  from  an  incidental  consequence.  If  all  past  experience  is 
in  favour  of  a  belief,  let  tlus  be  stated,  and  the  belief  openly 
rested  on  that  ground :  after  which  the  question  arises,  what 
that  fact  may  be  worth  as  evidence  of  its  truth  ?  For  uni^- 
formity  of  experience  is  evidence  in  very  different  degrees :  in 
some  cases  it  is  strong  evidence,  in  others  weak,  in  others  it 
scarcely  amounts  to  evidence  at  all.  That  all  metals  sink  in 
water/was  an  uuiform  experience,  from  the  origin  of  the 
human  race  to  the  discovery  of  potassium  in  the  present 
century  by  Sir  Humphry  Davy.  That  all  swans  are  white,  was 
an  uniform  experience  down  to  the  discovery  of  Australia.  In 
the  few  cases  in  which  uniformity  of  experience  does  amount 
to  the  strongest  possible  proof,  as  with  such  propositions  as 
these.  Two  straight  lines  cannot  inclose  a  space.  Every  event 
has  a  cause,  it  is  not  because  their  negations  are  inconceiv- 
able, which  is  not  always  the  fact;  but  because  the  experience, 
which  has  been  thus  uniform,  pervades  all  nature.  It  will  be 
shown  in  the  following  Book  that  none  of  the  conclusions 
either  of  induction  or  of  deduction  can  be  considered  certain, 
except  as  far  as  their  truth  is  shown  to  be  inseparably  bound 
up  with  truths  of  this  class. 

I  maintain  then,  first,  that  uniformity  of  past  experience  is 
very  {slt  from  being  universally  a  criterion  of  truth.  But 
secondly,  inconceivableness  is  still  farther  from  being  a  test 
even  of  that  test.  Uniformity  of  contrary  experience  is  only 
one  of  many  causes  of  inconceivability.  Tradition  handed 
down  from  a  period  of  more  limited  knowledge,  is  one  of  the 
commonest.  The  mere  familiarity  of  one  mode  of  production 
of  a  phenomenon,  often  suffices  to  make  every  other  mode 
appear  inconceivable.  Whatever  connects  two  ideas  by  a 
strong  association  may,  and  continually  does,  render  their 
separation  in  thought  impossible;  as  Mr.  Spencer,  in  other 
parts  of  bis  speculations,  frequently  recognises.    It  was  not 
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for  want  of  experience  that  the  Cartesians  were  unable  to  con- 
ceive that  one  body  could  produce  motion  in  another  without 
contact.  They  had  as  much  experience  of  other  modes  of  pro- 
ducing motion^  as  they  had  of  that  mode.  The  planets  had 
revolved,  and  heavy  bodies  had  fallen,  every  hour  of  their  lives. 
But  they  fancied  these  phenomena  to  be  produced  by  a  hidden 
machinery  which  they  did  not  see,  because  without  it  they 
were  unable  to  conceive  what  they  did  see.  The  inconceiv- 
ableness,  instead  of  representing  their  experience,  dominated 
and  overrode  their  experience.  It  is  needless  to  dwell  farther 
on  what  I  have  termed  the  positive  argument  of  Mr.  Spencer 
in  support  of  his  criterion  of  truth.  I  pass  to  his  negative 
argument,  on  which  he  lays  more  stress. 

§  3.  The  negative  argument  is,  that,  whether  inconceiv- 
ability be  good  evidence  or  bad,  no  stronger  evidence  is  to  be 
obtained.  That  what  is  inconceivable  cannot  be  true,  is  pos- 
tulated in  every  act  of  thought.  It  is  the  foundation  of  all  our 
original  premises.  Still  more  is  it  assumed  in  all  conclusions 
from  those  premises.  The  invariability  of  belief,  tested  by  the 
inconceivableness  of  its  msgation,  ''is  our  sole  warrant  for 
every  demonstration.  Logic  is  simply  a  systematization  of 
the  process  by  which  we  indirectly  obtain  this  warrant  for 
beliefs  that  do  not  directly  possess  it.  To  gain  the  strongest 
conviction  possible  respecting  any  complex  fact,  we  either 
analytically  descend  from  it  by  successive  steps,  each  of  which 
we  unconsciously  test  by  the  inconceivableness  of  its  negation, 
until  we  reach  some  axiom  or  truth  which  we  have  similarly 
tested;  or  we  synthetically  ascend  from  such  axiom  or  truth 
by  such  steps.  In  either  case  we  connect  some  isolated  belief, 
with  a  belief  which  invariably  exists,  by  a  series  of  interme- 
diate beliefs  wlrich  invariably  exist."  The  following  passage 
sums  up  the  whole  theory:  ''When  we  perceive  that  the 
negation  of  the  belief  is  inconceivable,  we  have  all  possible 
warrant  for  asserting  the  invariability  of  its  existence :  and  in 
asserting  this,  we  express  alike  our  logical  justification  of  it, 
and  the  inexorable  necessity  we  are  under  of  holding  it.  •  .  . 
We  have  seen  that  this  is  the  assumption  on  which  every  con- 
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elusion  whatever  ultimately  rests.  We  have  no  other  guaran- 
tee for  the  reality  of  consciousness,  of  sensations,  of  personal 
existence;  we  have  no  other  guarantee  for  any  axiom;  we 
have  no  other  guarantee  for  any  step  in  a  demonstration. 
Hence,  as  being  taken  for  granted  in  every  act  of  the  under- 
standing, it  must  be  regarded  as  the  Universal  Postulate/' 
But  as  this  postulate  which  we  are  under  an  '' inexorable 
necessity^'  of  holding  true,  is  sometimes  false;  as  ''beliefs 
that  once  were  shown  by  the  inconceivableness  of  their  nega- 
tions to  invariably  exist,  have  since  been  found  untrue,^'  and 
as  ''  beliefs  that  now  possess  this  character  may  some  day  share 
the  same  fate ;''  the  canon  of  belief  laid  down  by  Mr.  Spencer 
is,  that ''  the  most  certain  conclusion^'  is  that ''  which  involves 
the  postulate  the  fewest  times.''  Reasoning,  therefore,  never 
ought  to  prevail  against  one  of  the  immediate  beliefs  (the 
belief  in  Matter,  in  the  outward  reality  of  Extension,  Space, 
and  the  like),  because  each  of  these  involves  the  postulate  only 
once ;  while  an  argument,  besides  involving  it  in  the  premises, 
involves  it  again  in  every  step  of  the  ratiocination,  no  one  of 
the  successive  acts  of  inference  being  recognised  as  valid  ex- 
cept because  we  cannot  conceive  the  conclusion  not  to  follow 
from  the  premises. 

It  will  be  convenient  to  take  the  last  part  of  this  argu- 
ment first.  In  every  reasoning,  according  to  Mr.  Spencer, 
the  assumption  of  the  postulate  is  renewed  at  every  step.  At 
each  inference  we  judge  that  the  conclusion  follows  from  the 
premises,  our  sole  warrant  for  that  judgment  being  that  we 
cannot  conceive  it  not  to  follow.  Consequently  if  the  postu- 
late is  fallible,  the  conclusions  of  reasoning  are  more  vitiated 
by  that  uncertainty  than  direct  intuitions;  and  the  dispro- 
portion is  greater,  the  more  numerous  the  steps  of  the 
argument. 

To  test  this  doctrine,  let  us  first  suppose  an  argument 
consisting  only  of  a  single  step,  which  would  be  represented 
by  one  syllogism.  This  argument  does  rest  on  an  assumption, 
and  we  have  seen  in  the  preceding  chapters  what  the  assump- 
tion is.  It  is,  th^t  whatever  has  a  mark,  has  what  it  is  a 
mark  of.    The  evidence  of  this  axiom  I  shall  not  consider  at 
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present;*  let  us  suppose  it  (with  Mr.  Spencer)  to  be  the  in- 
conceivableness  of  its  reverse. 

Let  us  now  add  a  second  step  to  the  argument :  we  require, 
what?  Another  assumption ?  No:  the  same  assumption  a 
second  time ;  and  so  on  to  a  third,  and  a  fourth.  I  confess  I 
do  not  see  how,  on  Mr.  Spencer's  own  principles,  the  repeti- 
tion of  the  assumption  at  all  weakens  the  force  of  the  argu- 
ment. If  it  were  necessary  the  second  time  to  assume  some 
other  axiom,  the  argument  would  no  doubt  be  weakened, 
since  it  would  be  necessary  to  its  validity  that  both  axioms 
should  be  true,  and  it  might  happen  that  one  was  true  and 
not  the  other :  making  two  chances  of  error  instead  of  one. 
But  since  it  is  the  same  axiom,  if  it  is  true  once  it  is  true 
every  time ;  and  if  the  argument,  being  of  a  hundred  links, 
assumed  the  axiom  a  hundred  times,  these  hundred  assump- 
tions would  make  but  one  chance  of  error  among  them  all. 
It  is  satisfactory  that  we  are  not  obliged  to  suppose  the 
deductions  of  pure  mathematics  to  be  among  the  most  uncer- 
tain of  argumentative  processes,  which  on  Mr.  Spencer's 
theory  they  could  hardly  fail  to  be,  since  they  are  the  longest* 
But  the  number  of  steps  in  an  argument  does  not  subtract 
from  its  reliableness,  if  no  new  premises,  of  an  uncertain  cha- 
racter, are  taken  up  by  the  way. 

To  speak  next  of  the  premises.  Our  assurance  of  their 
truth,  whether  they  be  generalities  or  individual  facts,  is 
grounded,  in  Mr.  Spencer's  opinion,  on  the  inconceivableness 
of  their  being  false.  It  is  necessary  to  advert  to  a  double 
meaning  of  the  word  inconceivable,  which  Mr,  Spencer  is 
aware  of,  and  would  sincerely  disclaim  founding  an  argument 
upon,  but  from  which  his  case  derives  no  little  advantage 
notwithstanding.  By  inconceivableness  is  sometimes  meant, 
inability  to  form  or  get  rid  of  an  idea  ;  sometimes,  inability  to 
form  or  get  rid  of  a  belief.  The  former  meaning  is  the  most 
conformable  to  the  analogy  of  language;    for  a  conception 


*  Mr.  Spencer  is  mistaken  in  supposing  me  to  claim  any  peculiar  "  necessity" 
for  this  axiom  as  compared  with  others.  I  have  corrected  the  expressions  which 
led  him  into  that  misapprel^ei^ion  of  my  meaning. 
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always  means  an  idea^  and  never  a  belief.  The  wrong  meaning 
of  ^inconceivable''  is^  however^  fully  as  frequent  in  philosophical 
discussion  as  the  right  meaning,  and  the  intuitive  school  of  meta- 
physicians could  not  well  do  without  either.  To  illustrate  the 
difference,  we  will  take  two  contrasted  examples.  The  early 
physical  speculators  considered  antipodes  incredible,  because 
inconceivable.  But  antipodes  were  not  inconceivable  in  the 
primitive  sense  of  the  word.  Ad  idea  of  them  could  be  formed 
without  difficulty :  they  could  be  completely  pictured  to  the 
mental  eye.  What  was  difficult,  and  as  it  then  seemed,  impos- 
sible, was  to  apprehend  them  as  beliepalle.  The  idea  could  be 
put  together,  of  men  sticking  on  by  their  feet  to  the  under  side 
of  the  earth;  but  the  belief  «wi»M follow,  that  they  must  fall  off. 
Antipodes  were  not  unimaginable,  but  they  were  unbelievable. 

On  the  other  hand,  when  I  endeavour  to  conceive  an  end 
to  extension,  the  two  ideas  refuse  to  come  together.  When  I 
attempt  to  form  a  conception  of  the  last  point  of  space,  I  can- 
not help  figuring  to  myself  a  vast  space  beyond  that  last  point. 
The  combination  is,  under  the  conditions  of  our  experience, 
unimaginable.  This  double  meaning  of  inconceivable  it  is 
very  important  to  bear  in  mind,  for  the  argument  from  incon- 
ceivableness  almost  always  turns  on  the  alternate  substitution 
of  each  of  those  meanings  for  the  other. 

Mr.  Spencer  leaves  us  in  no  doubt  which  of  the  two  senses 
he  intends,  when  he  makes  it  a  test  of  the  truth  of  a  propo- 
sition that  its  negation  is  inconceivable.  He  means  unbe- 
lievable. This  is  the  very  foundation  of  his  doctrine.  The 
invariability  of  the  belief  is  with  him  the  real  guarantee.  The 
attempt  to  conceive  the  negative,  is  made  in  order  to  test  the 
inevitableness  of  the  belief.  It  should  be  called,  an  attempt  to 
believe  tiie  negative.  When  Mr.  Spencer  says  that  while 
looking  at  the  sun  a  man  cannot  conceive  that  he  is  looking 
into  darkness,  he  means,  a  man  cannot  believe  that  he  is  doing 
80.  For  he  is  aware  that  it  is  possible  in  broad  daylight, 
to  imagine  oneself  looking  into  darkness.  As  he  says,  speaking 
of  the  belief  of  our  own  existence :  **  That  he  might  not  exist, 
he  can  conceive  well  enough;  but  that  he  does  not  exist,  he  finds 
it  impossible  to  conceivej''  ue.  to  believe.    So  that  the  state- 
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ment  resolved  itself  into  this :  That  I  exist,  and  that  I  have 
sensations,  I  believe,  because  I  cannot  believe  otherwise.  And 
in  this  case  eveiy  one  will  admit  that  the  necessity  is  real. 
Any  one's  present  sensations,  or  other  states  of  subjective  con- 
sciousness, that  one  person  inevitably  believes.  They  are  facts 
known  jD^  se :  it  is  impossible  to  ascend  beyond  them.  Their 
negative  is  really  unbelievable,  and  therefore  there  is  never 
any  question  about  believing  it.  Mr.  Spencer's  theory  is  not 
needed  for  these  truths. 

But  according  to  Mr.  Spencer  there  are  other  beliefs, 
relating  to  other  things  than  our  own  subjective  feelings,  for 
which  we  have  the  same  guarantee — which  are,  in  a  similar 
manner,  invariable  and  necessary.  With  regard  to  these  other 
beliefs,  they  cannot  be  necessary,  since  they  do  not  always 
exist.  There  have  been  and  are  many  persons  who  do  not 
believe  the  reality  of  an  external  world,  still  less  the  reality  of 
extension  and  figure  as  the  forms  of  that  external  world;  who 
do  not  believe  that  space  and  time  have  an  existence  inde- 
pendent of  the  mind — nor  any  other  of  Mr.  Spencer's  objective 
intuitions.  The  negations  of  these  alleged  invariable  beliefs 
are  not  unbelievable,  for  they  are  believed :  and  the  only  colour 
which  Mr.  Spencer  has  for  representing  them  as  inconceivable, 
is  derived  from  the  other  meaning  of  the  word.  He  may 
maintain,  without  being  obviously  in  error,  tliat  we  cannot 
imagine  tangible  objects  as  mere  states  of  our  own  and  other 
people's  consciousness ;  that  the  perception  of  them  irresistibly 
suggests  to  us  the  idea  of  something  external  to  ourselves : 
and  I  am  not  in  a  condition  to  say  that  this  is  not  the  fact 
(though  I  do  not  think  any  one  is  entitled  to  affirm  it  of  any 
person  besides  himself).  But  many  thinkers  have  believed, 
whether  they  could  conceive  it  or  not,  that  what  we  represent 
to  ourselves  as  material  objects,  are  mere  modifications  of 
consciousness,  complex  feelings  of  touch  and  of  muscular 
action.  Mr.  Spencer  may  think*  the  inference  correct  from 
the  unimaginable  to  the  unbelievable,  because  he  holds  that 
belief  itself  is  but  the  persistence  of  an  idea,  and  that  what 
we  can  succeed  in  imagining,  we  cannot  at  the  moment  help 
apprehending  as  believable.     But  of  what  consequence  is  it 
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what  we  apprehend  at  the  moment,  if  the  moment  is  in  con- 
tradiction to  the  permanent  state  of  oar  mind?  A  person 
who  has  been  frightened  when  an  infant  hj  stories  of  ghosts, 
though  he  disbelieves  them  in  after  years  (and  perhaps  dis- 
believed them  at  first),  may  be  nnable  all  his  life  to  be  in  a 
dark  place,  in  circumstances  stimulating  to  the  imagination, 
without  mental  discomposure.  The  idea  of  ghosts,  with  all 
its  attendant  terrors,  is  irresistibly  oilled  up  in  his  mind  by 
the  outward  circumstances.  Mr.  Spencer  may  say,  that 
while  he  is  under  the  influence  of  this  terror  he  does  not 
disbelieve  in  ghosts,  but  has  a  temporary  and  uncontrollable 
belief  in  them.  Be  it  so ;  but  allowing  it  to  be  so,  which 
would  it  be  truest  to  say  of  this  man  on  the  whole — that  he 
believes  in  ghosts,  or  that  he  does  not  believe  in  them? 
Assuredly  that  he  does  not  believe  in  them.  The  case  is 
similar  with  those  who  disbelieve  a  material  world.  Though 
they  cannot  get  rid  of  the  idea ;  though  while  looking  at  a 
solid  object  they  cannot  help  having  the  conception,  and  there- 
fore, according  to  Mr.  Spencer's  metaphysics,  the  momentary 
belief  of  its  externality ;  even  at  that  moment  they  would 
sincerely  deny  holding  that  beUef :  and  it  would  be  incorrect  to 
call  them  other  than  disbelievers  of  the  doctrine.  The  belief 
therefore  is  not  invariable ;  and  the  test  of  inconceivableness 
fails  in  the  only  cases  to  which  there  could  ever  be  any  occasion 
to  apply  it. 

That  a  thing  may  be  perfectly  believable,  and  yet  may 
not  have  become  conceivable,  and  that  we  may  habitually 
believe  one  side  of  an  alternative,  and  conceive  only  in  the 
other,  is  familiarly  exemplified  in  the  state  of  mind  of  educated 
persons  respecting  sunrise  and  simset.  All  educated  persons 
either  know  by  investigation,  or  believe  on  the  authority  of 
science,  that  it  is  the  earth  and  not  the  sun  which  moves : 
but  there  are  probably  few  who  habitually  conceive  the  pheno- 
menon otherwise  than  as  Uie  ascent  or  descent  of  the  sun. 
Assuredly  no  one  can  do  so  without  a  prolonged  trial ;  and  it 
is  probably  not  easier  now  than  in  the  first  generation  afler 
Copernicus.  Mr.  Spencer  does  not  say,  "  In  looking  at  sun- 
rise it  is  impossible  not  to  conceive  that  it  is  the  sun  which 
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moves^  therefore  this  is  what  everybody  believes^  and  we  have 
all  the  evidence  for  it  that  we  can  have  for  any  truth/'  Yet 
this  would  be  an  exact  parallel  to  his  doctrine  about  the  belief 
in  matter. 

The  existence  of  matter,  and  other  Noumena,  as  dis- 
tinguished from  the  phenomenal  world,  remains  a  question 
of  argument,  as  it  was  before;  and  the  very  general,  but 
neither  necessary  nor  universal,  belief  in  them,  stands  as  a 
psychological  phenomenon  to  be  explained,  either  on  the  hypo- 
thesis of  its  truth,  or  on  some  other.  The  belief  is  not  a 
conclusive  proof  of  its  own  truth,  unless  there  are  no  such 
things  as  idola  tribus;  but,  being  a  fact,  it  calls  on  antagonists ' 
to  show,  from  what  except  the  real  existence  of  the  thing  be- 
lieved, so  general  and  apparently  spontaneous  a  belief  can  have 
originated.  And  its  opponents  have  never  hesitated  to  accept 
this  challenge.  The  amount  of  their  success  in  meeting  it  will 
probably  determine  the  ultimate  verdict  of  philosophers  on  the 
question. 

§  4.  Sir  William  Hamilton  holds  as  I  do,  that  incon- 
ceivability is  no  criterion  of  impossibility.  "  There  is  no  ground 
for  inferring  a  certain  fact  to  be  impossible,  merely  from  our 
inability  to  conceive  its  possibility.'*  "  Things  there  are  which 
may,  nay  must,  be  true,  of  which  the  understanding  is  wholly 
unable  to  construe  to  itself  the  possibility.''*  Sir  William 
Hamilton  is  however  a  firm  believer  in  the  h  priori  character 
of  many  axioms,  and  of  the  sciences  deduced  from  them;  and 
is  so  far  from  considering  those  axioms  to  rest  on  the  evidence 
of  experience,  that  he  declares  certain  of  them  to  be  true  even 
of  Noumena — of  the  Unconditioned — of  which  it  is  one  of  the 
principal  aims  of  his  philosophy  to  prove  that  the  nature  of  our 
faculties  debars  us  from  having  any  knowledge.  The  axioms 
to  which  he  attributes  this  exceptional  emancipation  from  the 
limits  which  confine  all  our  other  possibilities  of  knowledge ; 
the  chinks  through  which,  as  he  represents,  one  ray  of  light 
finds  its  way  to  us  from  behind  the  curtain  which  veils  from 
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US  the  myBterioos  world  of  Things  in  themselves,— are  the  two 
principles,  which  he  terms,  after  the  schoolmen,  the  Principle 
of  Contradiction,  and  the  Principle  of  Excluded  Middle :  the 
first,  that  two  contradictory  propositions  cannot  both  be  true ; 
the  second,  that  they  cannot  both  be  false*  Armed  with  these 
logical  weapons,  we  may  boldly  face  Things  in  themselves,  aod 
tender  to  them  the  double  alternative,  sure  that  they  must 
absolutely  elect  one  or  the  other  side,  though  we  are  for  ever 
precluded  fix)m  discovering  which.  To  take  his  favourite 
example,  we  cannot  conceive  the  infinite  divisibility  of  matter, 
and  we  cannot  conceive  a  minimum,  or  end  to  divisibility  :  yet 
"  one  or  the  other  must  be  true. 

As  I  have  hitherto  said  nothing  of  the  two  axioms  in  ques- 
tion, those  of  Contradiction  and  of  Excluded  Middle,  it  is  not 
unseasonable  to  consider  them  here.  The  former  asserts  that 
an  affirmative  proposition  and  the  corresponding  negative  pro- 
position cannot  both  be  true ;  which  has  generally  been  held 
to  be  intuitively  evident.  Sir  William  Hamilton  and  the 
Germans  consider  it  to  be  the  statement  in  words  of  a  form 
or  law  of  our  thinking  faculty.  Other  philosophers,  not  less 
deserving  of  consideration,  deem  it  to  be  an  identical  proposi- 
tion ;  an  assertion  involved  in  the  meaning  of  terms ;  a  mode 
of  defining  Negation,  and  the  word  Not. 

I  am  able  to  go  one  step  with  these  last.  An  affirmative 
assertion  and  its  negative  are  not  two  independent  assertions, 
connected  with  each  other  only  as  mutually  incompatible. 
That  if  the  negative  be  true,  the  affirmative  must  be  false, 
really  is  a  mere  identical  proposition;  for  the  negative  pro- 
position asserU  nothing  but  the  falsity  of  the  affirmative,  and 
has  no  other  sense  or  meaning  whatever.  The  Principium 
Contradictionis  should  therefore  put  off  the  ambitious  phrase- 
ology which  gives  it  the  air  of  a  fundamental  antithesis  per- 
vading nature,  and  should  be  enunciated  in  the  simpler  form, 
that  the  same  proposition  cannot  at  the  same  time  be  false 
and  true.  But  I  can  go  no  farther  with  the  Nominalists ;  for 
I  cannot  look  upon  this  last  as  a  merely  verbal  proposition. 
I  consider  it  to  be,  like  other  axioms,  one  of  our  first  and  most 
familiar  generalizations  from  experience.     The  original  founda- 
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tion  of  it  I  take  to  be/ that  Belief  and  Disbelief  are  two  different 
mental  states,  exclading  one  another.  This  we  know  by  the 
simplest  observation  of  our  own  minds.  And  if  we  carry  our 
observation  outwards,  we  also  find  that  light  and  darkness, 
sound  and  silence,  motion  and  quiescence,  equality  and  ine- 
quality, preceding  and  following,  succession  and  simultane- 
ousness,  any  positive  phenomenon  whatever  and  its  negative, 
are  distinct  phenomena,  pointedly  contrasted,  and  the  one 
always  absent  where  the  other  is  present.  I  consider  the 
maxim  in  question  to  be  a  generalization  from  all  these  facts. 

In  like  manner  as  the  Principle  of  Contradiction  (that 
one  of  two  contradictories  must  be  false)  means  that  an  asser* 
tion  cannot  be  both  true  and  fS^be,  so  the  Principle  of  Excluded 
Middle,  or  that  one  of  two  contradictories  must  be  true,  means 
that  an  assertion  must  be  either  true  or  false :  either  the  affir- 
mative is  true,  or  otherwise  the  negative  is  true,  which  means 
that  the  affirmative  is  false.  I  cannot  help  thinking  this 
principle  a  surprising  specimen  of  a  so-called  necessity  of 
Thought,  since  it  is  not  even  true,  unless  \idth  a  large  quali- 
fication. A  proposition  must  be  either  true  or  false,  provided 
that  the  predicate  be  one  which  can  in  any  intelligible  sense 
be  attributed  to  the  subject ;  (and  as  this  is  always  assumed  to 
be  the  case  in  treatises  on  logic,  the  axiom  is  always  laid 
down  there  as  of  absolute  truth).  '' Abracadabra  is  a  second 
intention''  is  neither  true  nor  false.  Between  the  true  and 
the  ftdse  there  is  a  third  possibility,  the  Unmeaning :  and  this 
alternative  is  fatal  to  Sir  William  Hamilton's  extension  of 
the  maxim  to  Noumena.  That  Matter  must  either  have 
a  minimum  of  divisibility  or  be  infinitely  divisible,  is  more 
than  we  can  ever  know.  For  in  the  first  place.  Matter,  in 
any  other  than  the  phenomenal  sense  of  the  term,  may  not 
exist :  and  it  will  scarcely  be  said  that  a  non-entity  must  be 
either  infinitely  or  finitely  divisible.*     In  the  second  place. 


*  If  it  be  said  that  the  exiHenee  of  matter  is  among  the  things  proved  by  the 
principle  of  Ezdaded  Middle,  that  principle  must  prove  also  the  existence  of 
dnigons  and  hippogrifib,  because  they  must  be  either  soaly  or  not  scaly,  creeping 
or  not  creeping^  and  so  forth. 
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though  matter^  considered  as  the  occult  cause  of  our  sensa- 
tions, do  really  exist,  yet  what  we  call  divisibility  may  be  an 
attribute  only  of  our  sensations  of  sight  and  touch,  and  not  of 
their  uncog^izable  cause.  Divisibility  may  not  be  predicable 
at  all,  in  any  intelligible  sense,  of  Things  in  themselves,  nor 
therefore  of  Matter  in  itself;  and  the  assumed  necessity  of 
being  either  infinitely  or  finitely  divisible,  may  be  an  inap- 
plicable alternative. 

I  must  here  close  this  supplementary  chapter,  and  with  it 
the  Second  Book.  The  theory  of  Induction,  in  the  most 
comprehensive  sense  of  the  term,  will  form  the  subject  of 
the  Third. 
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Aooording  to  the  doctrine  now  stated,  the  higheit»  or  rather  the  only 
proper  object  of  physics,  is  to  ascertain  those  established  conjunctions  of  sno- 
cessive  events^  which  constitute  the  order  of  the  nnlTerse;  to  record  the 
phenomena  which  it  exhibits  to  oor  dBserrations,  or  which  it  discloses  to 
oor  experiments ;  and  to  refer  these  phenomena  to  their  general  laws." — 
D.  Stewabt,  Elements  of  the  Philoeophy  of  ^  Hwtum  Mind,  voL  ii.  chap.  It. 
sect.  1. 


CHAPTER  I. 


.   PRELIMINARY   OBSERVATIONS    ON    INDUCTION    IN 

GENERAL. 

§  1.  The  portion  of  the  present  inquiiy  upon  which  we 
are  now  about  to  enter^  may  be  cousidered  as  the  principal^ 
both  from  its  surpassing  in  intricacy  all  the  other  branches^ 
,and  because  it  relates  to  a  process  which  has  been  shown  in 
^the  preceding  Book  to  be  that  in  which  the  investigation  of 
^nature  essentially  consists.  We  have  found  that  all  Infe- 
rence^ consequently  all  Proofs  and  all  discovery  of  truths  not 
«elf-evident,  consists  of  inductions,  and  the  interpretation  of 
inductions :  that  all  our  knowledge,  not  intuitive,  comes  to 
us  exclusively  from  that  source.  What  Induction  is,  there? 
fore,  and  what  conditions  render  it  legitimate,  cannot  but  be 
deemed  the  main  question  of  the  science  of  logic — ^the  ques^ 
tion  which  includes  all  others.  It  is,  however,  one  which 
professed  writers  on  logic  have  ahnost  entirely  passed  over. 
The  generalities  of  the  subject  have  not  been  altogether 
neglected  by  metaphysicians;  but,  for  want  of  sufficient 
acquaintance  with  the  processes  by  which  science  has  actually 
succeeded  in  establishing  general  truths,  their  analysis  of 
the  inductive  operation,  even  when  unexceptionable  as  to 
<x)rrectne8s,  has  not  been  specific  enough  to  be  made  thu 
foundation  of  practical  rules,  which  might  be  for  inductioa 
itself  what  the  rules  of  the  syllogism  are  for  the  interpreta* 
vtion  of  induction :  while  those  by  whom  physical  science  has 
been  earned  to  its  present  state  of  improvement-r-and  wh0| 
to  arrive  at  a  complete  theory  of  the  process,  needed  only  to 
generalize,  and  adapt  to  all  varieties  of  problems,  the  methods 
which  they  themselves  employed  in  their  habitual  pursuits-^ 
never  until  very  lately  made  any  serious  attempt  to  philoso* 
phize.on  the  subject,  nor  regarded  the  mode  in  which  they 
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arrived  at  their  conclusions  as  deserving  of  study,  indepen- 
dently of  the  conclusions  themselves. 

§  2.  For  the  purposes  of  the  present  inquiry,  Induction 
may  be  defined,  the  operation  of  discovering  and  proving 
general  propositions.  It  is  true  that  (as.  already  shown)  the 
process  of  indirectly  ascertaining  individual  facts,  is  as  truly 
inductive  as  that  by  which  we  establish  general  truths.  But 
it  is  not  a  diflTerent  kind  of  induction;  it  is  a  form  of  the 
very  same  process :  since,  on  the  one  hand,  generals  are  but 
oollections  of  particulars,  definite  in  kind  but  indefinite  in 
number;  and  on  the  other  hand,  whenever  tiie  evidence 
which  we  derive  from  observation  of  known  cases  justifies  us 
in  drawing  an  inference  respecting  even  one  unknown  cas^ 
we  should  on  the  same  evidence  be  justified  in  drawing  a 
similar  inference  with  respect  to  a  whole  class  of  cases.  The 
inference  either  does  not  hold  at  all,  or  it  holds  in  all  cases 
of  a  certain  description ;  in  all  cases  which,  in  certain  defin- 
able respects,  resemble  those  we  have  observed. 

If  these  remarks  are  just ;  if  the  principles  and  rules  of 
inference  are  the  same  whether  we  infer  general  propositions 
or  individual  facts ;  it  follows  that  a  complete  logic  of  the 
sciences  would  be  also  a  complete  logic  of  practical  business 
and  common  life.  Since  there  is  no  case  of  legitimate  infe- 
rence from  experience,  in  which  the  condnsion  may  not  legi- 
timately be  a  general  proposition ;  an  analysis  of  the  process 
by  which  general  truths  are  arrived  at,  is  virtually  an  analysis 
of  all  induction  whatever.  Whether  we  are  inquiring  into  a 
scientific  principle  or  into  an  individual  fact,  and  whether 
we  proceed  by  experiment  or  by  ratiocination,  every  step  in 
the  train  of  inferences  is  essentially  inductive,  and  the  In- 
timacy of  the  induction  depends  in  both  cases  on  the  same 
conditions. 

True  it  is  that  in  the  case  of  the  practical  inquirer^  who 
is  endeavouring  to  ascertain  facts  not  for  the  purposes  of 
scitooe  but  for  those  of  business,  such  for  instance  as  the 
advocate  or  the  judge,  the  chief  difficulty  is  one  in  which  the 
principles  of  induction  will  afibrd  him  no  assistance.      It  lies 
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not  in  makiftg  liis  indnctionSj  bat  in  the  selection  of  them ;  in 
choosing  from  among  all  general  propositions  ascertained  to 
be  true^  those  which  famish  marks  by  which  he  may  trace 
whether  the  given  sabject  possesses  or  not  the  predicate  in 
qaestion.  In  argaing  a  doubtful  question  of  fact  before  a 
jury^  the  general  propositions  or  principles  to  which  the 
advocate  appeals  are  mostly,  in  themselves^  sufSeiently  trite, 
and  assented  to  as  soon  as  stated :  his  skill  lies  in  bringing 
his  case  under  those  propositions  or  principles ;  in  calling  to 
mind  such  of  the  known  or  received  maxims  of  probability 
as  admit  of  application  to  the  case  in  hand,  and  selecting 
from  among  them  those  best  adapted  to  his  object..  Success 
is  here  dependent  on  natural  or  acquired  sagacity,  aided 
by  knowledge  of  the  particular  subject,  and  of  subjects 
allied  with  it.  Invention,  though  it  can  be  cultivated, 
cannot  be  reduced  to  rule;  there  is  no  science  which  will 
enable  a  man  to  bethink  himself  of  that  which  will  suit  his 
purpose. 

But  when  he  has  thought  of  something,  science  can  tell 
him  whether  that  which  he  has  thought  of  will  suit  his  pur- 
pose or  not.  The  inquirer  or  arguer  must  be  guided  by  his 
own  knowledge  and  sagacity  in  the  choice  of  the  inductions 
out  of  which  he  will  construct  his  argument.  But  the  validity 
of  the  argument  when  constructed,  depends  on  principles 
and  must  be  tried  by  tests  which  are  the  same  for  all  descrip- 
tions of  inquiries,  whether  the  result  be  to  give  A  an  estate, 
or  to  enrich  science  with  a  new  general  truth.  In  the  one 
case  and  in  the  other,  the  senses,  or  testimony,  must  decide 
on  the  individual  facte )  the  rules  of  the  syllogism  will  deter* 
mine  whether,  those  facts  being  supposed  correct,  the  case 
really  fidls  within  the  formulsB  of  the  different  inductions 
u^der  which  it  has  been  successively  brought;  and  finally, 
the  legitimacy  of  the  inductions  themselves  must  be  decided 
by  other  rules,  and  these  it  is  now  our  purpose  to  investigate. 
If  this  third  part  of  the  operation  be,  in  many  of  the  ques- 
tions of  practical  life,  not  the  most,  but  the  least  arduous 
portion  of  it,  we  have  seen  that  this  is  also  the  cafe  in  some 
great  departments  of  the  field  of  science ;  in  all  those  which 
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are  principally  deductive^  and  most  of  all  in  matibematics  { 
where  the  indactiona  themselves  are  few  in  nmnber,  and 
so  obvious  and  elementary  that  they  seem  to  stand  in  no  need 
of  the  evidence  of  experience^  while  to  combine  them  so  as  to 
prove  a  given  theorem  or  solve  a  problem,  may  call  for  the 
utmost  powers  of  invention  and  contrivance  with  which  oof 
species  is  gifted. 

If  the  identity  of  the  logical  processes  which  prove  parti- 
cular &ct8  and  those  which  establish  general  scientific  truths^ 
required  any  additional  confirmation,  it  would  be  sufficient  to 
consider  that  in  many  branches  of  science,  single  facts  have  to 
be  proved,  as  well  as  principles ;  &ct8  as  completely  individual 
as  any  that  are  debated  in  a  court  of  justice ;  but  which  are 
proved  in  the  same  manner  as  the  other  truths  of  the  science, 
and  without  disturbing  in  any  degree  the  homogeneity  of  its 
method*  A  remarkable  example  of  this  is  afforded  by  astro- 
nomy.  The  individual  &cts  on  which  that  science  grounds  its 
most  important  deductions,  such  facts  as  the  magnitudes  of 
the  bodies  of  the  solar  system,  their  distances  from  one  an- 
other, the  figure  of  the  earth,  and  its  rotation,  are  scarcely  any 
of  them  accessible  to  our  means  of  direct  observation :  they 
are  proved  indirectly,  by  the  aid  of  inductions  founded  on 
other  facts  which  we  can  more  easily  reach.  For  example^ 
the  distance  of  the  moon  from  the  earth  was  determined  by  a 
very  circuitous  process.  The  share  which  direct  observation 
had  in  the  work  consisted  in  ascertaining,  at  one  and  the 
same  instant,  the  zenith  distances  of  the  moon,  as  seen  from 
two  points  very  remote  from  one  another  on  the  earth's  sur- 
face. The  ascertainment  of  these  angular  distances  ascertained 
their  supplements ;  and  since  the  angle  at  the  earth's  centre 
subtended  by  the  distance  between  the  two  places  of  observa- 
tion was  deducible  by  spherical  trigonometry  firom  the  latitude 
and  longitude  of  those  places,  the  angle  at  the  moon  subtended 
by  the  same  line  became  the  fourth  angle  of  a  quadrilateral  of 
which  the  other  three  angles  were  known.  The  four  angles 
being  thus  ascertained,  and  two  sides  of  the  quadrilateral  being 
radii  of  the  earth ;  the  two  remaining  sides  and  the  diagonal, 
or  in  other  words,  the  moon's  distance  from  the  two  places  of 
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observiatioii  and  from  the  centre  of  the  earthy  could  be  ascer- 
tainedj  at  least  in  terms  of  the  earth's  radius,  from  elementary 
theorems  of  geometry.  At  each  step  in  this  demonstration 
we  take  in  a  new  induction,  represented,  in  the  aggregate  of 
its  results,  by  a  general  proposition. 

Not  only  is  the  process  by  which  an  individual  astrono- 
mical fact  was  thus  ascertained,  exactly  similar  to  those  by 
which  the  same  science  establishes  its  general  truths,  but  also 
.(as  we  have  shown  to  be  the  case  in  all  legitimate  reasoning) 
a  general  proposition  might  have  been  concluded  instead  of  a 
single  fact.  In  strictness,  indeed,  the  result  of  the  reasoning 
is  a  general  proposition ;  a  theorem  respecting  the  distance, 
not  of  the  moon  in  particular,  but  of  any  inaccessible  object; 
showing  in  what  relation  that  distance  stands  to  certain  other 
quantities.  And  although  the  moon  is  almost  the  only 
heavenly  body  the  distance  of  which  from  the  earth  can  really 
be  thus  ascertained,  this  is  merely  owing  to  the  accidental 
circumstances  of  the  other  heavenly  bodies,  which  render  them 
incapable  of  affording  such  data  as  the  application  of  the 
theorem  requires ;  for  the  theorem  itself  is  as  true  of  them  as 
it  is  of  the  moon.* 


*  Dr.  Whewell  thinka  it  improper  to  Apply  the  term  Induction  to  any 
operation  not  terminating  in  the  establishment  of  a  general  truth.  Induction, 
he  says  {Philotophy  of  Diacoveryt  p.  245),  "  is  not  the  same  thing  as  experience 
and  obeenration.  Induction  is  experience  or  observation  comcioudy  looked  at 
in  a  general  form.  This  consciousness  and  generality  are  necessaiy  parts  of 
that  knowledge  which  is  science."  And  he  objects  (p.  241)  to  the  mode  in 
which  the  word  Induction  is  employed  in  this  work,  as  an  undue  extension  of 
that  term  ''not  only  to  the  cases  in  which  the  general  induction  is  consciously 
applied  to  a  particular  instance,  but  to  the  cases  in  which  the  particular  instance 
is  dealt  with  by  means  of  experience  in  that  rude  sense  in  which  experience  can 
be  asserted  of  brutes,  and  in  which  of  course  we  can  in  nu  way  imagine  that  the 
law  is  possessed  or  understood  as  a  general  proposition."  This  use  of  the  term 
he  deems  a  "confusion  of  knowledge  with  practical  tendencies." 

I  disclaim,  as  strongly  as  Dr.  Whewell  can  do,  the  application  of  such  terms 
as  induction,  inference,  or  reasoning,  to  operations  performed  by  mere  instinct, 
that  is,  from  an  animal  impulse,  without  the  exertion  of  any  intelligence.  But 
I  perceive  no  ground  for  confining  the  use  of  those  terms  to  cases  in  which  the 
inference  is  drawn  in  the  forms  and  with  the  precautions  required  by  scientific 
propriety.  To  the  idea  of  Science,  an  express  recognition  and  distinct  appre- 
hension of  general  laws  as  such,  is  essential :  but  nine-tenths  of  the  conclusions 
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We  shall  fall  into  no  error^  then^  if  in  treating  of  Indue- 
tion^  we  limit  our  attention  to  the  establishment  of  general 
propositions.  The  principles  and  rules  of  Induction  as  directed 
to  this  endj  are  the  principles  and  rules  of  all  Induction ;  and 
the  logic  of  Science  is  the  universal  Logic^  applicable  to  all 
inquiries  in  which  man  can  engage. 

drawn  from  experience  in  the  conne  of  practiciJ  life^  Are  dmwn  without  any 
flooh  recognition :  they  are  direct  inferences  from  known  caaee,  to  a  case 
supposed  to  be  similar.  I  have  endeaToured  to  show  that  this  is  not  only  as 
legitimate  an  operation,  but  substantially  the  same  operation,  as  that  of  ascend- 
ing from  known  cases  to  a  general  proposition  ;  except  that  the  latter  process 
has  one  great  security  for  correctness  which  the  former  does  not  possess.  In 
Science,  the  inference  must  necessarily  pass  through  the  intermediate  stage  of 
a  general  proposition,  because  Science  wants  its  conclusions  for  record,  and  not 
for  instantaneous  use.  But  the  inferences  drawn  for  the  guidance  of  prsctioil 
a£Burs,  by  persons  who  would  often  be  quite  incapsble  of  expressing  in  unex- 
ceptionable  terms  the  corresponding  generalisations,  may  and  frequently  do 
exhibit  intellectual  powers  quite  equal  to  any  which  have  ever  been  displayed 
in  Science :  and  if  these  inferences  are  not  inducUre,  what  are  they  t  The 
limitation  imposed  on  the  term  by  Dr.  Whewell  seems  perfectly  arbitrsiy ; 
neither  justified  by  ftny  fundamental  distinction  between  what  he  includes  and 
what  he  desires  to  exclude,  nor  sanctioned  by  usage,  at  least  from  the  time  of 
Reid  and  Stewart,  the  principal  legislators  (as  far  as  the  English  language  is 
concerned)  of  modem  metaphysical  terminology. 


CHAPTER  n. 


OF  INDUCTIONS  IMPROPERLY  80  CALLED. 

§  1.  Induction,  then,  is  that  operation  of  the  mind,  by 
which  we  infer  that  what  we  know  to  be  true  in  a  particular 
case  or  cases,  will  be  true  in  all  cases  which  resemble  the  former 
in  certain  assignable  respects.  In  other  words,  Induction  is 
the  process  by  which  we  conclude  that  what  is  true  of  certain 
individuals  of  a  class  is  true  of  the  whole  class,  or  that  what 
is  true  at  certain  times  will  be  true  in  similar  circumstances 
at  all  times. 

This  definition  excludes  from  the  meaning  of  the  term  In* 
duction,  various  logical  operations,  to  which  it  is  not  unusual 
to  apply  that  name. 

Induction,  as  above  defined,  is  a  process  of  inference ;  it 
proceeds  from  the  known  to  the  unknown ;  and  any  operation 
involving  no  inference,  any  process  in  which  what  seems  the 
conclusion  is  no  wider  than  the  premises  from  which  it  is 
drawn,  does  not  fall  within  the  meaning  of  the  term.  Yet  in 
the  common  books  of  Logic,  we  find  this  laid  down  as  the 
most  perfect,  indeed  the  only  quite  perfect,  form  of  induction. 
In  those  books,  every  process  which  sets  out  from  a  less  general 
and  terminates  in  a  more  general  expression, — which  admits 
of  being  stated  in  the  form,  "  This  and  that  A  are  B,  there- 
fore every  A  is  B," — is  called  an  induction,  whether  any- 
thing be  really  concluded  or  not :  and  the  induction  is  as- 
serted not  to  be  perfect,  unless  every  single  individual  of 
the  class  A  is  included  in  the  antecedent,  or  premise :  that  is, 
unless  what  we  alBSrm  of  the  class  has  already  been  ascer- 
tained to  be  true  of  every  individual  in  it,  so  that  the 
nominal  conclusion  is  not  really  a  conclusion,  but  a  mere 
reassertion  of  the  premises.  If  <we  were  to  say.  All  the 
planets  shine  by  the  sun^s  light,  from  observation  of  each 


820  INDUCTION. 

separate  planet,  or  All  the  Apostles  were  Jews,  because 
this  is  true  of  Peter,  Paul,  John,  and  every  other  apostle, — 
these,  and  such  as  these,  would,  in  the  phraseology  in  ques- 
tion, be  called  perfect,  and  the  only  perfect.  Inductions. 
This,  however,  is  a  totally  different  kind  of  induction  from 
ours ;  it  is  not  an  inference  from  £Etcts  known  to  fiu^ts  un- 
known, but  a  mere  short-hand  registration  of  facts  known. 
The  two  simulated  arguments  which  we  have  quoted,  are  not 
generalizations;  the  propositions  purporting  to  be  conclusions 
from  them,  are  not  really  general  propositions.  A  general 
proposition  is  one  in  which  the  predicate  is  aflSrmed  or  denied 
of  an  unlimited  number  of  individuals ;  namely,  all,  whether 
few  or  many,  existing  or  capable  of  existing,  which  possess 
the  properties  connoted  by  the  subject  of  the  proposition. 
''  All  men  are  mortal'^  does  not  mean  all  now  living,  but  all 
men  past,  present,  and  to  come.  When  the  signification  of 
the  term  is  limited  so  as  to  render  it  a  name  not  for  any 
and  every  individual  falling  under  a  certain  general  descrip- 
tion, but  only  for  each  of  a  number  of  individuals  designated 
as  such,  and  as  it  were  counted  off  individually,  the  proposi- 
tion, though  it  may  be  general  in  its  language,  is  no  general 
proposition,  but  merely  that  number  of  singular  propositions, 
written  in  an  abridged  character.  The  operation  may  be  very 
useful,  as  most  forms  of  abridged  notation  are ;  but  it  is  no 
part  of  the  investigation  of  truth,  though  often  bearing  an 
important  part  in  the  preparation  of  the  materials  for  that 
investigation. 

As  we  may  sum  up  a  definite  number  of  singular  propo- 
sitions in  one  proposition,  which  will  be  apparently,  but  not 
really,  general,  so  we  may  sum  up  a  definite  number  of  general 
propositions  in  one  proposition,  which  will  be  apparently,  but 
pot  really,  more  general.  If  by  a  separate  induction  applied 
to  every  distinct  species  of  animals,  it  has  been  established 
that  each  possesses  a  nervous  system,  and  we  affirm  thereupon 
that  all  animals  have  a  nervous  system;  this  looks  like  a 
generalization,  though  as  the  conclusion  merely  affirms  of  all 
what  has  already  been  affirmed  of  each,  it  seems  to  t^^ll  us 
nothing  but  what  we  knew  before.     A  distinction  however 
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must  be  made.  If  iu  concludiDg  that  all  animals  have  a 
nervous  system^  we  mean  the  same  thing  and  no  more  as  if 
we  had  said  ''all  known  animals/'  the  proposition  is  not 
general^  and  the  process  by  which  it  is  arrived  at  is  not  in- 
duction. But  if  our  meaning  is  that  the  observations  made 
of  the  various  species  of  animals  have  discovered  to  us  a  law 
of  animal  nature^  and  that  we  are  in  a  condition  to  say  that  a 
nervous  system  will  be  found  even  in  animals  yet  undiscovered, 
this  indeed  is  an  induction ;  but  in  this  case,  the  general  pro- 
position contains  more  than  the  sum  of  the  special  proposi- 
tions from  which  it  is  inferred.  The  distinction  is  still  more 
forcibly  brought  out  when  we  consider,  that  if  this  real  gene- 
ralization be  legitimate  at  all,  its  legitimacy  probably  does  not 
require  that  we  should  have  examined  without  exception  every 
known  species.  It  is  the  number  and  nature  of  the  instances, 
and  not  their  being  the  whole  of  those  which  happen  to  be 
known,  that  makes  them  sufficient  evidence  to  prove  a  general 
'  law :  while  the  more  limited  assertion,  which  stops  at  all 
known  animals,  cannot  be  made  unless  we  have  rigorously 
verified  it  in  every  species.  In  like  manner  (to  return  to  a 
former  example)  we  might  have  inferred,  not  that  all  the 
planets,  but  that  all  planets,  shine  by  reflected  light:  the 
former  is  no  induction ;  the  latter  is  an  induction,  and  a  bad 
one,  being  disproved  by  the  case  of  double  stars — self-luminous 
bodies  which  are  properly  planets,  since  they  revolve  round  a 
centre. 

§  2.  There  are  several  processes  used  in  mathematics 
which  require  to  be  distinguished  from  Induction,  being  not 
unfrequently  called  by  that  name,  and  being  so  far  similar  to 
Induction  properly  so  called,  that  the  propositions  they  lead 
to  are  really  general  propositions.  For  example,  when  we 
have  proved  with  respect  to  the  circle,  that  a  straight  line 
cannot  meet  it  in  more  than  two  points,  and  when  the  same 
thing  has  been  successively  proved  of  the  ellipse,  the  parabola, 
and  the  hyperbola,  it  may  be  laid  down  as  an  universal  pro- 
perty of  the  sections  of  the  cone.  The  distinction  drawn  in 
the  two  previous  examples  can  have  no  place  here,  there  being 
VOL.  I.  21 
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no  difference  between  all  known  sections  of  the  cone  and  all 
sections,  since  a  cone  demonstrably  cannot  be  intersected  by 
a  plane  except  in  one  of  these  four  lines.  It  would  be  diffi- 
cult, therefore,  to  refuse  to  the  proposition  arrived  at,  the  name 
of  a  generalization,  since  there  is  no  room  for  any  generaliza- 
tion beyond  it.  But  there  is  no  induction,  because  there  is  no 
inference :  the  conclusion  is  a  mere  summing  up  of  what  was 
asserted  in  the  various  propositions  from  which  it  is  drawn. 
A  case  somewhat,  though  not  altogether,  similar,*  is  the  proof 
of  a  geometrical  theorem  by  means  of  a  diagram.  Whether 
the  diagram  be  on  paper  on  only  in  the  imagination,  the 
demonstration  (as  formerly  observed*)  does  not  prove  directly 
the  general  theorem ;  it  proves  only  that  the  conclusion,  which 
the  theorem  asserts  generally,  is  true  of  the  particular  triangle 
or  circle  exhibited  in  the  diagram ;  but  since  we  perceive  that 
in  the  same  way  in  which  we  have  proved  it  of  that  circle,  it 
might  also  be  proved  of  any  other  circle,  we  gather  up  into 
one  general  expression  all  the  singular  propositions  susceptible 
of  being  thus  proved,  and  embody  them  in  an  universal  pro- 
position. Having  shown  that  the  three  angles  of  the  triangle 
AB  C  are  together  equal  to  two  right  angles,  we  conclude  that 
this  is  true  of  every  other  triangle,  not  because  it  is  true  of 
ABC,  but  for  the  same  reason  which  proved  it  to  be  true 
of  ABC.  If  this  were  to  be  called  Induction,  an  appropriate 
name  for  it  would  be,  induction  by  parity  of  reasoning.  But 
the  term  cannot  properly  belong  to  it;  the  characteristic 
quality  of  Induction  is  wanting,  since  the  truth  obtained, 
though  really  general,  is  not  believed  on  the  evidence  of  par- 
ticular instances.  We  do  not  conclude  that  all  triangles  have 
the  property  because  some  triangles  have,  but  from  the  ulterior 
demonstrative  evidence  which  was  the  ground  of  our  convic- 
tion in  the  particular  instances. 

There  are  nevertheless,  in  mathematics,  some  examples  of 
so-called  induction,  in  which  the  conclusion  does  bear  the 
appearance  of  a  generalization  grounded  on  some  of  the  par- 
ticular cases  included  in  it.     A  mathematician,  when  he  has 

*  Supra,  p.  216. 
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calculated  a  sufficient  number  of^  the  terms  of  an  algebraical 
or  arithmetical  series  to  have  aftcertained  what  is  called  the 
law  of  the  series,  does  not  hesitate  to  fill  up  any  number  of 
the  succeeding  terms  without  repeating  the  calculations.  But 
I  apprehend  he  only  does  so  when  it  is  apparent  from  h  priori 
considerations  (which  might  be  exhibited  in  the  form  of 
demonstration)  that  the  mode  of  formation  of  the  subsequent 
terms,  each  from  that  which  preceded  it,  must  be  similar  to 
the  formation  of  the  terms  which  have  been  already  calculated. 
And  when  the  attempt  has  been  hazarded  without  the  sanction 
of  such  general  considerations,  there  are  instances  on  record 
in  which  it  has  led  to  false  results. 

It  is  said  that  Newton  discovered  the  binomial  theorem 
by  induction ;  by  raising  a  binomial  successively  to  a  certain 
number  of  powers,  and  comparing  those  powers  with  one 
another  until  he  detected  the  relation  in  which  the  algebraic 
formula  of  each  power  stands  to  the  exponent  of  that  power, 
and  to  the  two  terms  of  the  binomial.  The  fact  is  not  im- 
probable: but  a  mathematician  like  Newton,  who  seemed  to 
arrive  per  saltum  at  principles  and  conclusions  that  ordinary 
mathematicians  only  reached  by  a  succession  of  steps,  certainly 
could  not  have  performed  the  comparison  in  question  without 
being  led  by  it  to  the  h  priori  ground  of  the  law ;  since  any 
one  who  understands  sufficiently  the  nature  of  multiplication 
to  venture  upon  multiplying  several  lines  of  symbols  at  one 
operation,  cannot  but  perceive  that  in  raising  a  binomial  to  a 
power,  the  coefficients  must  depend  on  the  laws  of  permuta- 
tion and  combination :  and  as  soon  as  this  is  recognised,  the 
theorem  is  demonstrated.  Indeed,  when  once  it  was  seen  that 
the  law  prevailed  in  a  few  of  the  lower  powers,  its  identity 
with  the  law  of  permutation  would  at.  once  suggest  the  con- 
siderations which  prove  it  to  obtain  universally.  Even,  there- 
fore, such  cases  as  these,  are  but  examples  of  what  I  have 
called  induction  by  parity  of  reasoning,  that  is,  not  really 
induction,  because  not  involving  inference  of  a  general  propo- 
sition from  particular  instances. 

§  3.     There  remains  a  third  improper  use  of  the  term 

21— a 
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Induction^  wbich  it  Is  of  real  importance  to  clear  np^  becaoge 
the  theory  of  induction  has  been,  in  no  ordinary  degree,  con- 
fused by  it,  and  because  the  confusion  is  exemplified  in  the 
most  recent  and  elaborate  treatise  on  the  inductive  philosophy 
which  exists  in  our  language.  The  error  in  question  is  that 
of  confounding  a  mere  description  of  a  set  of  observed  pheno- 
mena, with  an  induction  from  them. 

Suppose  that  a  phenomenon  consists  of  parts,  and  that 
these  parts  are  only  capable  of  being  observed  separately,  and 
as  it  were  piecemeal.  When  the  observations  have  been  made, 
there  is  a  convenience  (amounting  for  many  purposes  to  a 
necessity)  in  obtaining  a  representation  of  the  phenomenon  as 
a  whole,  by  combining,  or  as  we  may  say,  piecing  these 
detached  fragments  together.  A  navigator  sailing  in  the 
midst  of  the  ocean  discovers  land :  he  cannot  at  first,  or 
by  any  one  observation,  determine  whether  it  is  a  continent 
or  an  island ;  but  he  coasts  along  it,  and  afler  a  few  days 
finds  himself  to  have  sailed  completely  round  it :  he  then  pro* 
nouuces  it  an  island.  Now  there  was  no  particular  time  or 
place  of  observation  at  Avhich  he  could  perceive  tliat  this  land 
was  entirely  surrounded  by  water  :  he  ascertained  the  fact  by  a 
succession  of  partial  observations,  and  then  selected  a  general 
expression  Avhich  summed  up  in  two  or  three  words  the  whole 
of  what  he  so  observed.  But  is  there  anything  of  the  nature 
of  an  induction  in  this  process  ?  Did  he  infer  anything  that 
bad  not  been  observed,  from  something  else  which  had  ?  Cer- 
tainly not.  He  had  observed  the  whole  of  what  the  proposi- 
tion asserts.  That  the  land  in  question  is  an  island,  is  not  an 
inference  from  the  partial  facts  which  the  navigator  saw  in  the 
course  of  his  circumnavigation ;  it  is  the  facts  themselves ;  it 
is  a  summary  of  those  facts;  the  description  of  a  complex 
fact,  to  which  those  simpler  ones  are  as  the  parts  of  a  whole. 

Now  there  is,  I  conceive,  no  difference  in  kind  between  this 
simple  operation,  and  that  by  which  Kepler  ascertained  the 
nature  of  the  planetary  orbits :  and  Kepler's  operation,  all  at 
least  that  was  characteristic  in  it,  was  not  more  an  inductive 
act  than  that  of  our  supposed  navigator. 

The  object  of  Kepler  was  to  determine   the   real  path 
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described  by  each  of  the  planets,  or  let  us  say  by  the  planet 
Mars,  (since  it  was  of  that  body  that  he  first  established  the 
two  of  his  three  laws  which  did  not  require  a  comparison 
of  planets.)  To  do  this  there  was  no  other  mode  than  that  of 
direct  observation :  and  all  which  observation  could  do  was  to 
ascertain  a  great  number  of  the  successive  places  of  the  planet ; 
or  rather,  of  its  apparent  places.  That  the  planet  occupied 
successively  all  these  positions,  or  at  all  events,  positions  which 
produced  the  same  impressions  on  the  eye,  and  that  it  passed 
from  one  of  these  to  another  insensibly,  and  without  any 
apparent  breach  of  continuity ;  thus  much  the  senses,  with  the 
aid  of  the  proper  instruments,  could  ascertain.  What  Kepler 
did  more  than  this,  was  to  find  what  sort  of  a  curve  these  dif- 
ferent points  would  make,  supposing  them  to  be  all  joined 
together.  He  expressed  the  whole  series  of  the  observed 
places  of  Mars  by  what  Dr.  Whewell  calls  the  general  concep- 
tion of  an  ellipse.  This  operation  was  far  from  being  as  easy 
as  that  of  the  navigator  who  expressed  the  series  of  his  obser- 
vations on  successive  points  of  the  coast  by  the  general  con- 
ception of  an  island.  But  it  is  the  very  same  sort  of  operation  j 
and  if  the  one  is  not  an  induction  but  a  description,  this  must 
also  be  true  of  the  other. 

The  only  real  induction  concerned  in  the  case,  consisted  in 
inferring  that  because  the  observed  places  of  Mars  were  cor- 
rectly represented  by  points  in  an  imaginary  ellipse,  therefore 
Mars  would  continue  tQ  revolve  in  that  same  ellipse ;  and  in 
concluding  (before  the  gap  had  been  filled  up  by  further  obser- 
vations) that  the  positions  of  the  planet  during  the  time  which 
intervened  between  two  observations,  must  have  coincided 
with  the  intermediate  points  of  the  curve.  For  these  were 
facts  which  had  not  been  directly  o*bserved.  They  were 
inferences  *  from  the  observations ;  facts  inferred,  as  distin- 
guished from  &cts  seen.  But  these  inferences  were  so  far 
from  being  a  part  of  Kepler's  philosophical  operation,  that 
they  had  been  drawn  long  before  he  was  bom.  Astronomers 
had  long  known  that  the  planets  periodicaUy  returned  to  the 
same  places.  When  this  had  been  ascertained,  there  was  no 
induction  left  for  Kepler  to  make^  nor  did  he  make  any  further 
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induction.  He  merely  applied  his  new  conception  to  tbe  facts 
inferred^  as  he  did  to  the  facts  observed.  Knowing  already 
that  the  planets  continued  to  move  in  the  same  paths ;  when 
he  found  that  an  ellipse  correctly  represented  the  past  path, 
he  knew  that  it  would  represent  the  future  path.  In  finding  a 
compendious  expression  for  the  one  set  of  facts,  he  found  one 
for  the  other:  but  he  found  the  expression  only,  not  the 
inference ;  nor  did  he  (which  is  the  true  test  of  a  general 
truth)  add  anything  to  the  power  of  prediction  already  pos- 
sesseQ* 

§  4.  The  descriptive  operation  which  enables  a  number 
of  details  to  be  summed  up  in  a  single  proposition,  Dr. 
Whewell,  by  an  aptly  chosen  expression,  has  termed  the 
Colligation  of  Facts.  In  most  of  his  observations  concerning 
that  mental  process  I  fully  agree,  and  would  gladly  transfer 
all  that  portion  of  his  book  into  my  own  pages.  I  only  think 
him  mistaken  in  setting  up  this,  kind  of  operation,  which 
according  to  the  old  and  received  meaning  of  the  term,  is  not 
induction  at  all,  as  the  type  of  induction  generally ;  and  laying 
down,  throughout  his  work,  as  principles  of  induction,  the 
principles  of  mere  colligation. 

Dr.  Whewell  maintains  that  the  general  proposition  which 
binds  together  the  particular  facts,  and  makes  them,  as  it 
were,  one  fact,  is  not  the  mere  sum  of  those  facts,  but  some- 
thing more,  since  there  is  introduced  a  conception  of  the 
mind,  which  did  not  exist  in  the  facts  themselves.  ''The 
particular  facts,''  says  he,*  ''  are  not  merdiy  brought  together, 
but  there  is  a  new  element  added  to  the  combination  by  the 
very  act  of  thought  by  which  they  are  combined.  .  .  .  When 
the  Greeks,  after  long  observing  the  motions  of  the  planets, 
saw  that  these  motions  might  be  rightly  considered  as  pro* 
duced  by  the  motion  of  one  wheel  revolving  in  the  inside  of 
another  wheel,  these  wheels  were  creations  of  their  minds, 
added  to  the  facts  which  they  perceived  by  sense.  And  even 
if  the  wheels  were  no  longer  supposed  to  be  material,  but 
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were  reduced  to  mere  geometrical  spheres  or  circles^  they 
were  not  the  less  products  of  the  mind  alone^ — something 
additional  to  the  facts  observed.  The  same  is  the  case  in 
all  other  discoveries.  The  iacts  are  known^  but  thej  are 
insulated  and  unconnected,  till  the  discoverer  supplies  from 
his  own  store  a  principle  of  connexion.  The  pearls  are 
there,  but  they  will  not  hang  together  till  some  one  provides 
the  string." 

Let  me  first  remark  that  Dr.  Whewell,  in  this  passage, 
blends  together,  indiscriminately,  examples  of  both  the  pro- 
cesses which  I  am  endeavouring  to  distinguish  from  one 
another.  When  the  Greeks  abandoned  the  supposition  that 
the  planetary  motions  were  produced  by  the  revolution  of 
material  wheels,  and  fell  back  upon  the  idea  of  ''  mere  geo- 
metrical spheres  or  circles,''  there  was  more  in  this  change  of 
opinion  than  the  mere  substitution  of  an  ideal  curve  for  a 
physical  one.  There  was  the  abandonment  of  a  theory,  and 
the  replacement  of  it  by  a  mere  description.  No  one  would 
think  of  calling  the  doctrine  of  material  wheels  a  mere  de- 
scription. That  doctrine  was  an  attempt  to  point  out  the 
force  by  which  the  planets  were  acted  upon,  and  compelled  to 
move  in  their  orbits.  But  when,  by  a  great  step  in  philosophy, 
the  materiality  of  the  wheels  was  discarded,  and  the  geome- 
trical forms  alone  retained,  the  attempt  to  account  for  the 
motions  was  given  up,  and  what  was  left  of  the  theory  was  a 
mere  description  of  the  orbits.  The  assertion  that  the  phinets 
were  carried  round  by  wheels  revolving  in  the  inside  of  other 
wheels,  gave  place  to  the  proposition,  that  they  moved  in  the 
same  lines  which  would  be  traced  by  bodies  so  carried :  which 
was  a  mere  mode  of  representing  the  sum  of  the  observed 
facts ;  as  Kepler's  was  another  and  a  better  mode  of  repre- 
senting the  same  observations. 

It  is  true  that  for  these  simply  descriptive  operations,  as  well 
as  for  the  erroneous  inductive  one,  a  conception  of  the  mind  was 
required.  The  conception  of  an  ellipse  must  have  presented 
itself  to  Kepler's  mind,  before  he  could  identify  the  planetary 
orbits  with  it.  According  to  Dr.  Whewell,  the  conception 
was  something  added  to  the  facts.     He  expresses  himself  as 
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if  Kepler  had  pat  something  into  the  facts  by  his  mode  of 
conceiving  them.  Bat  Kepler  did  no  sach  thing.  The  ellipse 
was  in  the  facts  before  Kepler  recognised  it ;  jast  as  the  island 
was  an  island  before  it  had  been  sailed  roand.  Kepler  did  not 
put  what  he  had  conceived  into  the  facts^  bat  iaw  it  in  them. 
A  conception  implies^  and  corresponds  to,  something  conceived : 
and  thoagh  the  conception  itself  is  not  in  the  facts,  bat  in  our 
mind,  yet  if  it  is  to  convey  any  knowledge  relating  to  them, 
it  must  be  a  conception  of  something  which  really  is  in  the 
facts,  some  property  which  they  actually  possess,  and  which 
they  would  manifest  to  our  senses,  if  our  senses  were  able  to 
take  cognizance  of  it.  If,  for  instance,  the  planet  left  behind 
it  in  space  a  visible  track,  and  if  the  observer  were  in  a  fixed 
position  at  such  a  distance  from  the  plane  of  the  orbit  as 
would  enable  him  to  see  the  whole  of  it  at  once,  he  would  see 
it  to  be  an  ellipse ;  and  if  gifted  with  appropriate  instruments 
and  powers  of  locomotion,  he  could  prove  it  to  be  such  by 
measuring  its  difierent  dimensions.  Nay,  further :  if  the 
track  were  visible,  and  he  were  so  placed  that  he  could  see  all 
parts  of  it  in  succession,  but  not  all  of  them  at  once,  he  might 
be  able,  by  piecing  together  his  successive  observations,  to 
discover  both  that  it  was  an  ellipse  and  that  the  planet  moved 
in  it.  The  case  would  then  exactly  resemble  that  of  the  navi- 
gator who  discovers  the  land  to  be  an  island  by  sailing  round 
it.  If  the  path  was  visible,  no  one  I  think  would  dispute  that 
to  identify  it  with  an  ellipse  is  to  describe  it :  and  I  cannot 
see  why  any  difierence  should  be  made  by  its  not  being  directly 
an  object  of  sense,  when  every  point  in  it  is  as  exactly  ascer- 
tained as  if  it  were  so. 

Subject  to  the  indispensable  condition  which  has  just 
been  stated,  I  cannot  perceive  that  the  part  which  concep- 
tions have  in  the  operation  of  studying  facts,  has  ever  been 
overlooked  or  undervalued.  No  one  ever  disputed  that  iif 
order  to  reason  about  anything  we  must  have  a  conoeption 
of  it ;  or  that  when  we  include  a  multitude  of  things  under  a 
general  expression,  there  is  implied  in  the  expression  a 
conception  of  something  common  to  those  things.  But  it 
by  no  means  follows  that  the  conception  is  necessarily  pre- 
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existent^  or  constructed  by  the  mind  out  of  its  own  materials. 
If  the  facts  are  rightly  classed  under  the  conception^  it  is 
because  there  is  in  the  facts  themselres  something  of  which 
the  conception  is  itself  a  copy;  and  which  if  we  cannot 
directly  perceive,  it  is  because  of  the  limited  power  of  our 
organs,  and  not  because  the  thing  itself  is  not  there.  The 
conception  itself  is  often  obtained  by  abstraction  from  the 
very  facts  which,  in  Dr.  Whewell^s  language,  it  is  afterwards 
called  in  to  connect.  This  he  himself  admits,  when  he 
observes,  (which  he  does  on  several  occasions,)  how  great  a 
service  would  be  rendered  to  the  science  of  physiology  by 
the  philosopher  ''who  should  establish  a  precise,  tenable, 
and  consistent  conception  of  life.''*  Such  a  conception  can 
only  be  abstracted  from  the  phenomena  of  life  itself;  from 
the  very  facts  which  it  is  put  in  requisition  to  connect.  In 
other  cases  (no  doubt)  instead  of  collecting  the  conception 
from  the  very  phenomena  which  we  are  attempting  to  col- 
ligate, we  select  it  from  among  those  which  have  been  pre* 
viously  collected  by  abstraction  from  other  facts.  In  the 
instance  of  Kepler's  laws,  the  latter  was  the  case.  The  &cts 
being  out  of  the  reach  of  being  observed,  in  any  such  manner 
as  would  have  enabled  the  senses  to  identify  directly  the 
path  of  the  planet,  the  conception  requisite  for  framing  a 
general  description  of  that  path  could  not  be  coUected  by 
abstraction  from  the  observations  themselves ;  the  mind  had 
to  supply  hypothetically,  from  among  the  conceptions  it 
had  obtained  from  other  portions  of  its  experience,  some  one 
which  would  correctly  represent  the  series  of  the  observed 
facts.  It  had  to  frame  a  supposition  respecting  the  general 
course  of  the  phenomenon,  and  ask  itself.  If  this  be  the 
general  description,  what  will  the  details  be?  and  then  com- 
pare these  with  the  details  actually  observed.  If  they  agreed, 
the  hypothesis  would  serve  for  a  description  of  the  pheno- 
menon :  if  not,  it  was  necessarily  abandoned,  and  another  tried. 
It  is  such  a  case  as  this  which  gives  rise  to  the  doctrine  that 
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the  mind,  in  framing  the  descriptions,  adds  something  of  its 
own  which  it  does  not  find  in  the  facts. 

Yet  it  is  a  fact  sorely,  that  the  planet  does  describe 
an  ellipse ;  and  a  fact  which  we  conld  see,  if  we  had  adequate 
visual  organs  and  a  suitable  position.  Not  having  these 
advantages,  but  possessing  the  conoeption  of  an  ellipse,  or 
(to  express  the  meaning  in  less  technical  language)  knowing 
what  an  ellipse  was,  Kepler  tried  whether  the  observed  places 
of  the  planet  were  consistent  with  such  a  path.  He  found 
thej  were  so ;  and  he,  consequently,  asserted  as  a  fact  that  the 
planet  moved  in  an  ellipse.  But  this  fact,  which  Kepler  did 
not  add  to,  but  found  in,  the  motions  of  the  planet,  namely, 
that  it  occupied  in  succession  the  various  points  in  the  circum- 
ference of  a  given  ellipse,  was  the  very  fact,  the  separate  parts 
of  which  had  been  separately  observed ;  it  was  the  sum  of  the 
different  observations. 

Having  stated  this  fundamental  difference  between  my 
opinion  and  that  of  Dr.  Whewell,  I  must  add,  that  his  account 
of  the  manner  in  which  a  conception  is  selected,  suitable  tx) 
express  the  facts,  appears  to  me  perfectly  just.  The  experience 
of  all  thinkers  will,  I  believe,  testify  that  the  process  is 
tentative ;  that  it  consists  of  a  succession  of  guesses ;  many 
being  rejected,  until  one  at  last  occurs  fit  to  be  chosen.  We 
know  from  Kepler  himself  that  before  hitting  upon  the  ''  con- 
ception'' of  an  ellipse,  he  tried  nineteen  other  imaginary  paths, 
which,  finding  them  inconsistent  with  the  observations,  he 
was  obliged  to  reject.  But  as  Dr.  Whewell  truly  says,  the 
successful  hypothesis,  though  a  guess,  ought  generally  to  be 
called,  not  a  lucky,  but  a  skilful  guess.  The  guesses  which 
serve  to  give  mental  unity  and  wholeness  to  a  chaos  of 
scattered  particulars,  are  accidents  which  rarely  occur  to  any 
minds  but  those  abounding  in  knowledge  and  disciplined  in 
intellectual  combinations. 

How  far  this  tentative  method,  so  indispensable  as  a  means 
to  the  colligation  of  facts  for  purposes  of  description,  admits 
of  application  to  Induction  itself,  and  what  functions  belong 
to  it  in  that  department,  will  be  considered  in  the  chapter  of 
the  present  Book  which  relates  to  Hypotheseb.     On  the  pre- 
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sent  oocasloQ  we  have  chiefly  to  distinguish  this  process  of 
Colligation  from  Induction  properly  bo  called :  and  that  the 
distinction  may  be  made  clearer^  it  is  well  to  advert  to  a 
curious  and  interesting  remark^  which  is  as  strikingly  true  of 
the  former  operation^  as  it  appears  to  me  unequivocally  false  of 
the  latter. 

In  difierent  stages  of  the  progress  of  knowledge,  philoso- 
phers have  employed,  for  the  colligation  of  the  same  order  of 
facts,  different  conceptions.  The  early  rude  observations  of 
the  heavenly  bodies,  in  which  minute  precision  was  neither 
attained  nor  sought,  presented  nothing  inconsistent  with  the 
representation  of  the  path  of  a  planet  as  an  exact  circloi  having 
the  earth  for  its  centre.  As  observations  increased  in  accuracy, 
and  facts  were  disclosed  which  were  not  reconcileable  with  this 
simple  supposition;  for  the  colligation  of  those  additional 
facts,  the  supposition  was  varied ;  and  varied  again  and  again 
as  facts  became  more  numerous  and  precise.  The  earth  was 
removed  from  the  centre  to  some  other  point  within  the  circle ; 
the  planet  was  supposed  to  revolve  in  a  smaller  circle  called 
an  epicycle,  round  an  imaginary  point  which  revolved  in  a  circle 
round  the  earth  :  in  proportion  as  observation  elicited  fresh 
facts  contradictory  to  these  representations,  other  epicycles  and 
other  excentrics  were  added,  producing  additional  complica- 
tion ;  until  at  last  Kepler  swept  all  these  circles  away,  and 
substituted  the  conception  of  an  exact  ellipse.  Even  this  is 
found  not  to  represent  with  complete  correctness  the  accurate 
observations  of  the  present  day,  which  disclose  many  slight 
deviations  from  an  orbit  exactly  elliptical.  Now  Dr.  Whewell 
has  remarked  that  these  successive  general  expressions,  though 
apparently  so  conflicting,  were  all  correct :  they  all  answered 
the  purpose  of  coUigation ;  they  all  enabled  the  mind  to  repre- 
sent to  itself  with  facility,  and  by  a  simultaneous  glance,  the 
whole  body  of  facts  at  the  time  ascertained :  each  in  its  turn 
served  as  a  correct  description  of  the  phenomena,  so  far  as  the 
senses  had  up  to  that  time  taken  cognizance  of  them.  If  a 
necessity  afterwards  arose  for  discarding  one  of  these  general 
descriptions  of  the  planet's  orbit,  and  framing  a  different 
imaginary  line,  by  which  to  express  the  series  of  observed  posi- 
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tions^  it  was  because  a  namber  of  new  facts  had  now  been 
added^  which  it  was  necessary  to  combine  with  the  old  facts 
into  one  general  description.  But  this  did  not  affect  the  cor- 
rectness of  the  former  expression^  considered  as  a  general  state- 
ment of  the  only  facts  which  it  was  intended  to  represent.  And 
so  tnie  is  this^  that^  as  is  well  remarked  by  M.  Comte^  these 
ancient  generalizations^  even  the  rudest  and  most  imperfect  of 
them^  that  of  uniform  movement  in  a  circle,  are  so  far  from 
being  entirely  false,  that  they  are  even  now  habitually  em- 
ployed by  astronomers  when  only  a  rough  approximation  to 
correctness  is  required.  ''  L'astronomie  modeme,  en  d^- 
truisant  sans  retour  les  hypotheses  primitives,  envisage 
comme  lois  r^elles  du  monde,  a  soigneusement  maintenu  leur 
valeur  positive  et  permanente,  la  propriete  de  reprdsenter  com- 
mod^ment  les  ph^nomenes  quand  il  s'agit  d'une  premiere 
€bauche.  Nos  ressources  k  cet  6gard  sont  meme  bien  plus 
^tendues,  pr&isement  k  cause  que  nous  ne  nous  faisons  aucune 
illusion  sur  la  r^alite  des  hypotheses;  ce  qui  nous  permet 
d'employer  sans  scrupule,  en  chaque  cas,  ceUe  que  nous  jugeons 
la  plus  avantageuse.''* 

Dr.  Whewell's  remark,  therefore,  is  philosophically  correct. 
Successive  expressions  for  the  coUigation  of  observed  facts,  or 
in  other  words,  successive  descriptions  of  a  plienomenon  as  a 
whole,  which  has  been  observed  only  in  parts,  may,  though 
conflicting,  be  all  correct  as  far  as  they  go.  But  it  would 
surely  be  absurd  to  assert  this  of  conflicting  inductions. 

The  scientific  study  of  facts  may  be  undertaken  for  three 
different  purposes :  the  simple  description  of  the  facts ;  their 
explanation;  or  their  prediction:  meaning  by  prediction, 
the  determination  of  the  conditions  under  which  similar  fSftcts 
may  be  expected  again  to  occur.  To  the  first  of  these  three 
operations  the  name  of  Induction  does  not  properly  belong : 
to  the  other  two  it  does.  Now,  Dr.  Whewell's  observation  is 
true  of  the  first  alone.  Considered  as  a  mere  description,  the 
circular  theory  ot  the  heavenly  motions  represents  perfectly 
well  their  general  features :  and  by  adding  epicycles  without 

*  Caun  de  PhilotopkU  PotUwt,  voL  ii.  p.  2o2. 
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limits  those  motions^  even  as  now  known  to  as^  might  be  ex- 
pressed with  anj  degree  of  accuracy  that  might  be  required. 
The  elliptical  theory^  as  a  mere  description,  would  have  a  great 
advantage  in  point  of  simplicity,  and  in  the  consequent  facility 
of  conceiving  it  and  reasoning  about  it;  but  it  would  not 
really  be  more  true  than  the  other.  Different  descriptions, 
therefore,  may  be  all  true  :  but  not,  surely,  different  explana- 
tions. The  doctrine  that  the  heavenly  bodies  moved  by  a 
virtue  inherent  in  their  celestial  nature;  the  doctrine  that 
they  were  moved  by  impact,  (which  led  to  the  hypothesis  of 
vortices  as  the  only  impelling  force  capable  of  whirling  bodies 
in  circles,)  and  the  Newtonian  doctrine,  that  they  are  moved 
by  the  composition  of  a  centripetal  with  an  original  projectile 
force ;  all  these  are  explanations,  collected  by  real  induction 
from  supposed  parallel  cases ;  and  they  were  all  successively 
received  by  philosophers,  as  scientific  truths  on  the  subject 
of  the  heavenly  bodies.  Can  it  be  said  of  these,  as  was  said 
of  the  different  descriptions,  that  they  are  all  true  as  far  as 
they  go?  Is  it  not  clear  that  one  only  can  be  true  in  any 
degree,  and  the  other  two  must  be  altogether  false  ?  So  much 
for  explanations :  let  us  now  compare  different  predictions : 
the  first,  that  eclipses  will  occur  when  one  planet  or  satellite 
is  so  situated  as  to  cast  its  shadow  upon  another ;  the  second, 
that  they  will  occur  when  some  great  calamity  is  impending 
over  mankind.  Do  these  two  doctrines  only  differ  in  the 
degree  of  their  truth,  as  expressing  real  facts  with  unequal 
degrees  of  accuracy  ?  Assuredly  the  one  is  true,  and  the  other 
absolutely  false.* 


*  Dr.  Whewell,  Id  his  reply,  oontests  the  distinotion  here  drawn,  and 
maintains,  that  not  only  different  descriptions,  but  different  explanations  of  a 
phenomenon,  may  all  be  true.  Of  the  three  theories  respecting  the  motions 
of  the  heavenly  bodies,  he  says  {Philosophy  of  Dueovery,  p.  2SI) :  "Un- 
doubtedly all  these  explanations  may  be  true  and  consistent  with  each  other, 
and  would  be  so  if  each  had  been  followed  out  so  as  to  show  in  what  manner  it 
could  be  made  consistent  with  the  facts.  And  this  was,  in  reality,  in  a  great 
measure  done.  The  doctrine  that  the  heavenly  bodies  were  moved  by  vortioM 
was  successively  modified,  so  that  it  came  to  coincide  in  its  results  with  the 
doctrine  of  an  in  verse- quadratic  centripetal  force.  .  .  .  When  this  point  was 
reached,  the  vortex  was  merely  a  machinery,  well  or  ill  devised,  for  producing 
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In  every  way,  therefore,  it  is  evident  that  to  explain  in- 
duction  as  the  colligation  of  facts  by  means  of  appropriate 
conceptions,  that  is,  conceptions  which   will   really  express 

Wfjidtk  a  centripetal  fbroe^  and  therefore  did  not  contradict  the  doctrine  of  a  cen- 
tripetal force.  Newton  himself  does  not  appear  to  have  been  averse  to  explidoing 
gravity  by  impulse.  So  little  is  it  true  that  if  one  theory  be  true  the  other  must 
be  false.  The  attempt  to  explain  gravity  by  the  impulse  of  streams  of  particles 
flowing  through  the  universe  in  all  directions,  which  I  have  mentioned  in  the 
PhUoiopky,  is  so  far  from  being  inconsistent  with  the  Newtonian  theoiyy  tliat  it 
is  founded  entirely  upon  it.  And  even  with  regard  to  the  doctrine,  that  the 
heavenly  bodies  move  by  an  inherent  virtue  ;  if  this  doctrine  had  been  main- 
tained in  any  such  way  that  it  was  brought  to  agree  with  the  facts,  the  inherent 
virtue  must  have  Lad  its  laws  determined ;  and  then  it  wonl({  have  been  found 
that  the  virtue  had  a  reference  to  the  central  body ;  and  so,  the  'inherent 
virtue'  must  have  coincided  in  its  effect  with  the  Newtonian  force ;  and  then, 
the  two  explanations  would  agree,  except  so  far  as  the  word  '  inherent*  was 
concerned.  And  if  such  a  part  of  an  earlier  theory  as  this  word  inherent  indi- 
cates,  is  found  to  be  untenable,  it  is  of  course  rejected  in  the  transition  to 
lator  and  more  exact  theories,  in  Inductions  of  this  kind,  as  well  as  in  what  Mr. 
Mill  calls  Descriptions.  There  is,  therefore,  still  no  validity  discoverable  in  the 
distinction  which  Mr.  Mill  attempts  to  draw  between  descriptions  like  Kepler's 
law  of  elliptical  orbits,  and  other  examples  of  induction.'* 

If  the  doctrine  of  vortices  had  meant,  not  that  vortices  existed,  but  only 
that  the  planets  moved  in  the  tame  manner  as  if  they  hod  been  whirled  by 
vortices  ;  if  the  hypothesis  had  been  merely  a  mode  of  representing  the  facts, 
not  an  attempt  to  account  for  them ;  i(  in  short,  it  had  been  only  a  Descrip- 
tion ;  it  would,  no  doubt,  have  been  reconcilable  with  the  Newtonian  theory.  The 
vortices,  however,  were  not  a  mere  aid  to  conceiving  the  motions  of  the  planets, 
but  a  supposed  physical  agent,  actively  impelling  them  ;  a  material  fact,  which 
might  be  true  or  not  true,  but  could  not  be  both  true  and  not  true.  According 
to  Descartes'  theory  it  was  true,  according  to  Newton's  it  was  not  true.  Dr. 
Whewell  probably  means  that  since  the  phrases,  centripetal  and  projectile  force, 
do  not  declare  the  nature  but  only  the  direction  of  the  forces,  the  Newtonian 
theory  does  not  absolutely  contradict  any  hypothesis  which  may  be  framed 
respecting  the  mode  of  their  production.  The  Newtonian  theory,  regarded  as  a 
mere  deter ipiiori  of  the  planetary  motions,  does  not ;  but  the  Newtonian 
theory  as  an  explanation  of  them  does.  For  in  what  does  the  explanation  con- 
sist !  In  ascribing  those  motions  to  a  general  law  which  obtains  between  all 
particles  of  matter,  and  in  identifying  this  with  the  law  by  which  bodies  fall  to 
the  ground.  If  the  planets  are  kept  in  their  orbite  by  a  force  which  draws 
the  particles  composing  them  towards  every  other  particle  of  matter  in 
the  solar  system,  they  are  not  kept  in  those  orbite  by  the  impulsive  force  of 
certeiu  streams  of  matter  which  whirl  them  round.  The  one  explanation 
absolutely  excludes  the  other.  Either  the  planete  are  not  moved  by  vortices, 
or  they  do  not  move  by  a  law  ctimmon  to  all  matter.  It  is  impossible  that  both 
opinions  can  be  true.      As  well  might  it  be  said  that  there  is  no  contradiction 
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tliem,  is  to  conround  mere  description  of  the  observed  facts 
with  inference  from  those  facts^  and  ascribe  to  the  latter  what 
is  a  characteristic  property  of  the  former. 


between  the  assertions,  that  a  man  died  because  somebody  killed  him,  and  that 
he  died  a  natural  death. 

So,  again,  the  theory  that  the  planets  move  by  a  virtue  inherent  in  their 
celestial  nature,  is  incompatible  with  either  of  the  two  others  ;  either  that  of 
their  being  moved  by  vortices,  or  that  which  regards  them  as  moving  by  a 
property  which  they  have  in  common  with  the  earth  and  all  terrestrial  bodies. 
Dr.  Whewell  says,  that  the  theory  of  an  inherent  virtue  agrees  with  Newton's 
when  the  word  inherent  is  left  out,  which  of  course  it  would  be  (he  says)  if 
"  found  to  be  untenable.*'  But  leave  that  out,  and  where  is  the  theory  ?  The 
word  inherent  if  the  theory.  When  that  is  omitted,  there  remains  nothing 
except  that  the  heavenly  bodies  move  by  "  a  virtue,"  i.e.  by  a  power  of  some 
sort ;  or  by  virtue  of  their  celestial  nature,  which  directly  contradicts  the  doc- 
trine that  terrestrial  bodies  fall  by  the  same  law. 

If  Dr.  Whewell  is  not  yet  satisfied,  any  other  subject  will  serve  equally  well 
to  test  his  doctrine.  He  will  hardly  say  that  there  is  no  contr^iction  between 
the  emission  theory  and  the  undulatory  theory  of  light  ;  or  that  there  can  be 
both  one  and  two  electricities ;  or  that  the  hypothesis  of  the  production  of 
the  higher  organic  forms  by  development  from  the  lower,  and  the  supposition 
of  separate  and  successive  acts  of  creation,  are  quite  reconcilable ;  or  that  the 
theory  that  volcanoes  are  fed  from  a  central  fire,  and  the  doctrines  which 
ascribe  them  to  chemical  action  at  a  comparatively  small  depth  below  the 
earth'M  surface,  are  consistent  with  one  another,  and  all  true  as  far  as  they  go. 

If  different  explanations  of  the  same  fact  cannot  both  be  true,  still  less, 
surely,  can  different  predictions.  Dr.  Whewell  quarrels  (on  what  ground  it  is 
not  necessary  here  to  consider)  with  the  example  I  had  chosen  on  this  point, 
and  thinks  an  objection  to  an  illustration  a  sufficient  answer  to  a  theory. 
Examples  not  liable  to  his  objection  are  easily  found,  if  the  proposition  that 
conflicting  predictions  cannot  both  be  true,  can  be  made  clearer  by  any  examples. 
Suppose  the  phenomenon  to  be  a  newly-discovered  comet,  and  that  one  astro- 
nomer predicts  its  return  once  in  every  800  years — another  once  in  every  400  : 
can  they  both  be  right  t  When  Columbus  predicted  that  by  sailing  constantly 
westward  he  should  in  time  return  to  the  point  from  which  he  set  out,  while 
others  asserted  that  he  could  never  do  so  except  by  turning  back,  were  both  he 
and  his  opponents  true  prophets?  Were  the  predictions  which  foretold  the 
wonders  of  railways  and  steamships,  and  those  which  averred  that  the  Atlantic 
could  never  be  crossed  by  steam  navigation,  nor  a  railway  train  propelled  ten 
miles  an  hour,  both  (in  Dr.  Whewell's  words)  '*true,  and  consistent  with  one 
another" ! 

Dr.  Whewell  sees  no  distinction  between  holding  contradictory  opinions  on 
a  question  of  fact,  and  merely  employing  different  analogies  to  facilitate  the 
conception  of  the  same  fact.  The  case  of  different  Inductions  belongs  to  the 
former  class,  that  of  different  Descriptions  to  the  latter. 
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There  is^  however^  between  Colligation  and  Indnction,  a 
real  correlation^  which  it  is  important  to  conceive  correctly. 
Colligation  is  not  always  induction ;  bat  induction  is  always 
colligation.  The  assertion  that  the  planets  move  in  ellipses^ 
was  but  a  mode  of  representing  observed  facts ;  it  was  but  a 
colligation ;  while  the  assertion  that  they  are  drawn,  or  tend, 
towards  the  sun,  was  the  statement  of  a  new  fact,  inferred 
by  induction.  But  the  induction,  once  made,  accomplishes 
the  purposes  of  colligation  likewise.  It  brings  the  same 
facts,  which  Kepler  had  connected  by  his  conception  of  an 
ellipse,  under  the  additional  conception  of  bodies  acted  upon 
by  a  central  force,  and  serves  therefore  as  a  new  bond  of 
connexion  for  those  facts ;  a  new  principle  for  their  classifi- 
cation. 

Further,  the  descriptions  which  are  improperly  confounded 
with  induction,  are  nevertheless  a  necessary  preparation  for 
induction ;  no  less  necessary  than  correct  observation  of  the 
facts  themselves.  Without  the  previous  colligation  of  detached 
observations  by  means  of  one  general  conception,  we  could 
never  have  obtained  any  basis  for  an  induction,  except  in  the 
case  of  phenomena  of  very  limited  compass.  We  should  not 
be  able  to  affirm  any  predicates  at  all,  of  a  subject  incapable 
of  being  observed  otherwise  than  piecemeal :  much  less  could 
we  extend  those  predicates  by  induction  to  other  similar  sub- 
jects. Induction,  therefore,  always  presupposes,  not  only  that 
the  necessary  observations  are  made  with  the  necessary  accu* 
racy,  but  also  that  the  results  of  these  observations  are,  so  £Eur 
as  practicable,  connected  together  by  general  descriptions, 
enabling  the  mind  to  represent  to  itself  as  wholes  whatever 
phenomena  are  capable  of  being  so  represented. 

§  5.  Dr.  Whewell  has  replied  at  some  length  to  the  pre- 
ceding observations,  re-stating  his  opinions,  but  without  (as 
far  as  I  can  perceive)  adding  anything  material  to  his  former 
arguments.  Since,  however,  mine  have  not  had  the  good 
fortune  to  make  any  impression  upon  him,  I  will  subjoin  a 
few  remarks,  tending  to  show  more  clearly  in  what  our  difie- 
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rcnce  of  opinion  consists,  as  well  as,  in  some  measure,  to 
account  for  it. 

Nearly  all  the  definitions  of  induction,  by  writers  of  autho- 
rity, make  it  consist  in  drawing  inferences  from  known  cases 
to  unknown;  affirming  of  a  class,  a  predicate  which  has  been 
found  true  of  some  cases  belonging  to  the  class ;  concluding, 
because  some  things  have  a  certain  property,  that  other  things 
which  resemble  them  have  the  same  property^-or  because  a 
thing  has  manifested  a  property  at  a  certain  time,  that  it  has 
and  will  have  that  property  at  other  times. 

It  will  scarcely  be  contended  that  Kepler's  operation  was 
an  Induction  in  this  sense  of  the  term.  The  statement,  that 
Mars  moves  in  an  elliptical  orbit,  was  no  generalization  from 
individual  cases  to  a  class  of  cases.  Neither  was  it  an  exten- 
sion to  all  time,  of  what  had  been  found  true  at  some  par- 
ticular time.  The  whole  amount  of  generalization  which  the 
case  admitted  of,  was  already  completed,  or  might  have  been 
so.  Long  before  the  elliptic  theory  was  thought  of,  it  had 
been  ascertained  that  the  planets  returned  periodically  to  the 
same  apparent  places ;  the  series  of  these  places  was,  or  might 
have  been,  completely  determined,  and  the  apparent  course  of 
each  planet  marked  out  on  the  celestial  globe  in  an  uninter- 
rupted line.  Kepler  did  not  extend  an  observed  truth  to 
other  cases  than  those  in  which  it  had  been  observed :  he  did 
not  widen  the  iubject  of  the  proposition  which  expressed  the 
observed  facts.  The  alteration  he  made  was  in  the  predicate. 
Instead  of  saying,  the  successive  places  of  Mars  are  so  and  so, 
he  summed  them  up  in  the  statement,  that  the  successive 
places  of  Mars  are  points  in  an  ellipse.  It  is  true,  this  state- 
ment, as  Dr.  Whewell  says,  was  not  the  sum  of  the  observa- 
tions merely  ;  it  was  the  sum  of  the  observations  9een  under  a 
new  point  of  view.*  But  it  was  not  the  sum  of  more  than  the 
observations,  as  a  real  induction  is.  It  took  in  no  cases  but 
those  which  had  been  actually  observed,  or  which  could  have 
been  inferred  from  the  observations  before  the  new  point  of 
view  presented  itself.     There  was  not  that  transition  from 

•  Phii.  of  Ditcov,  p.  250. 
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known  cases  to  unknowD,  which  constitates  Induction  in  the 
original  and  acknowledged  meaning  of  the  term. 

Old  definitions^   it  is  true^  cannot  prevail  against  new 
knowledge :  and  if  the  Keplerian  operation^  as  a  logical  pro- 
cess, be  really  identical*  with  what  takes  place  in  acknow- 
ledged induction,  the  definition  of  induction  ought  to  be  so 
widened  as  to  take  it  in ;  since  scientific  language  ought  to 
adapt  itself  to  the  true  relations  which  subsist  between  the 
things  it  is  employed  to  designate.     Here  then  it  is  that  I 
am  at  issue  with  Dr.  Wbewell.    He  does  think  the  operations 
identical.     He  allows  of  no  logical  process  in  any  case  of  in- 
duction, other  than  what  there  was  in  Kepler's  case,  namely, 
guessing  until  a  guess  is  found  which  tallies  with  the  facts ; 
and  accordingly,  as  we  shall  see  hereafter,  he  rejects  all  canons 
of  induction,  because  it  is  not  by  means  of  them  that  we  guese. 
Dr,  Whewell's  theory  of  the  logic  of  science  would  be  very 
perfect  if  it  did  not  pass  over  altogether   the  question  of 
Proof.    But  in  my  apprehension  there  is  such  a  thing  as  proof, 
and   inductions  difier  altogether  from   descriptions   in  their 
relation  to  that  element.     Induction  is  proof;  it  is  inferring 
something  unobserved  from  something  observed  :  it  requires, 
therefore,  an  appropriate  test  of  proof;  and  to  provide  that 
t-est,  is  the  special  purpose  of  inductive  logic.     When,  on  the 
contrary,  we  merely  collate  known  observations,  and,  in  Dr. 
Whewell's  phraseology,  connect  them  by  means  of  a  new  con- 
ception ;  if  the  conception  does  serve  to  connect  the  observa- 
tions, we  have  all  we  want.     As  the  proposition  in  which  it 
is  embodied  pretends  to  no  other  truth  than  what  it  may 
share  with  many  other  modes  of  representing  the  same  facts, 
to  be  consistent  with  the  facts  is  all  it  requires :  it  neither 
needs  nor  admits  of  proof;  though  it  may  serve  to  prove  other 
things,  inasmuch  as,  by  placing  the  facts  in  mental  connexion 
with  other  facts,  not  previously  seen  to  resemble  them,  it  assi- 
milates the  case  to  another  class  of  phenomena,  concerning 
which  real  Inductions  have  already  been  made.     Thus  Kep- 
ler's so-called  law  brought  the  orbit  of  Mars  into  the  class 
ellipse,  and  by  doing  so,  proved  all  the  properties  of  an  ellipse 
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>  be  true  of  the  orbit :  but  in  this  proof  Kepler's  law  supplied 
lie  minor  premise,  and  not  (as  is  the  case  with  real  Induc- 
ions)  the  major. 

Dr.  Whewell  calls  nothing  induction  where  there  is  not  a 
ew  mental  couception  introduced,  and  everything  induction 
rhere  there  is.  But  this  is  to  confound  two  very  different  things, 
nvention  and  Proof.  The  introduction  of  a  new  conception 
elongs  to  Invention :  and  invention  may  be  required  in  any 
peration,  but  is  the  essence  of  none.  A  new  conception  may 
e  introduced  for  descriptive  purposes,  and  so  it  may  for  induc- 
Lve  purposes.  But  it  is  so  far  from  constituting  induction, 
hat  induction  does  not  necessarily  stand  in  need  of  it.  Most 
eductions  require  no  conception  but  what  was  present  in  every 
ne  of  the  particular  instances  on  which  the  induction  is 
;roundcd.  That  all  men  are  mortal  is  surely  an  inductive  con- 
lusion ;  yet  no  new  conception  is  introduced  by  it.  Who- 
ver  knows  that  any  man  has  died,  has  all  the  conceptions  in- 
olved  in  the  inductive  generalization.  But  Dr.  Whewell  con- 
iders  the  process  of  invention  which  consists  in  framing  a  new 
onception  consistent  with  the  facts,  to  be  not  merely  a 
iec«*ssary  part  of  all  induction,  but  the  whole  of  it. 

The  mental  operation  which  extracts  from  a  number  of 
[ctached  observations  certain  general  characters  in  which  the 
•bserved  phenomena  resemble  one  another,  or  resemble  other 
;nown  facts,  is  what  Bacon,  Locke,  and  most  subsequent 
Qctaphysicians,  have  understood  by  the  word  Abstraction.  A 
general  expression  obtained  by  abstraction,  connecting  known 
acts  by  means  of  common  characters,  but  without  concluding 
rom  them  to  unknown,  may,  I  think,  with  strict  logical  cor- 
ectness,  be  termed  a  Description ;  nor  do  I  know  in  what 
ther  way  things  can  ever  be  described.  My  position,  however, 
oes  not  depend  on  the  employment  of  that  particular  word ; 
am  quite  content  to  use  Dr.  WhewelPs  term  Colligation,  or 
he  more  general  phrases,  *'  mode  of  representing,  «r  of  express* 
[ig,  phenomena :"  provided  it  be  clearly  seen  that  the  process 
3  not  Induction,  but  something  radically  different. 

What  more  may  usefully  be  said  on  the  subject  of  Colliga- 
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tion,  or  of  the  correlative  expression  invented  by  Dr.  Whewell, 
the  Explication  of  Conceptions,  and  generally  on  the  sabject 
of  ideas  and  mental  representations  as  connected  with  the  study 
of  facts,  will  find  a  more  appropriate  place  in  the  Fourth  Book, 
on  the  Operations  Subsidiary  to  Induction :  to  which  the  reader 
must  refer  for  the  removal  of  any  difficulty  which  the  present 
discussion  may  have  left. 


CHAPTER  III. 


OF  THE   GROUND   OF   INDUCTION. 

§  1.  Induction  properly  so  called,  as  distinguished  from 
those  mental  operations,  sometimes  though  improperly  desig- 
nated by  the  name,  which  I  have  attempted  in  the  preceding 
chapter  to  characterize,  may,  then,  be  summarily  defined  as 
Generalization  from  Experience.  It  consists  in  inferring  from 
some  individual  instances  in  which  a  phenomenon  is  observed 
to  occur,  that  it  occurs  in  all  instances  of  a  certain  class; 
namely,  in  all  which  resemble  the  former,  in  what  are  regarded 
as  the  material  circumstances. 

In  what  way  the  material  circumstances  are  to  be  distin- 
guished from  those  which  are  immaterial,  or  why  some  of  the 
circumstances  are  material  and  others  not  so,  we  are  not  yet 
ready  to  point  out.  We  must  first  observe,  that  there  is  a 
principle  implied  in  the  very  statement  of  what  Induction  is ; 
an  assumption  with  regard  to  the  course  of  nature  and  the 
order  of  the  universe :  namely,  that  there  are  such  things  in 
nature  as  parallel  cases  ;  that  what  happens  once,  will,  under 
a  sufficient  degree  of  similarity  of  circumstances,  happen  again, 
and  not  only  again,  but  as  often  as  the  same  circumstances 
recur.  This,  I  say,  is  an  assumption,  involved  in  every  case  of 
induction.  And,  if  we  consult  the  actual  course  of  nature,  we 
find  that  the  assumption  is  warranted.  The  universe,  so  far 
as  known  to  us,  is  so  constituted,  that  whatever  is  true  in  any 
one  case,  is  true  in  all  cases  of  a  certain  description ;  the  only 
difficulty  is,  to  find  what  description. 

This  universal  fact,  which  is  our  warrant  for  all  inferences 
from  experience,  has  been  described  by  di£ferent  philosophers 
in  different  forms  of  language :  that  the  course  of  nature  is 
uniform ;  that  the  universe  is  governed  by  general  laws;  and 
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the  like.  One  of  the  most  usual  of  these  modes  of  expression^ 
but  also  one  of  the  most  inadequate^  is  that  which  has  been 
brought  into  familiar  use  by  the  metaphysicians  of  the  school 
of  Reid  and  Stewart.  The  disposition  of  the  human  mind  to 
generalize  from  experieuce, — a  propensity  considered  by  these 
philosophers  as  an  instinct  of  our  nature^ — they  usually  describe 
under  some  such  name  as  '^  our  intuitive  conviction  that  the 
future  will  resemble  the  past.''  Now  it  has  been  well  pointed 
out  by  Mr.  Bailey,*  that  (whether  the  tendency  be  or  not  an 
original  and  ultimate  element  of  our  nature).  Time,  in  its  mo- 
difications of  past,  present,  and  future,  has  no  concern  either 
with  the  belief  itself,  or  with  the  grounds  of  it.  We  believe 
that  fire  will  bum  to-morrow,  because  it  burned  to-day  and 
yesterday ;  but  we  believe,  on  precisely  the  same  grounds^  that 
it  burned  before  we  were  born,  and  that  it  bums  this  very  day 
in  Cochin-China.  It  is  not  from  the  past  to  the  future,  ai 
past  and  future,  that  we  infer,  but  from  the  known  to  the  un- 
known ;  from  facts  observed  to  facts  unobserved ;  from  what 
we  have  perceived,  or  been  directly  conscious  of,  to  what  has 
not  come  within  our  experience.  In  this  last  predicament  is 
the  whole  region  of  the  future ;  but  also  the  vastly  greater 
portion  of  the  present  and  of  the  past. 

Whatever  be  the  most  proper  mode  of  expressing  it,  the 
proposition  that  the  course  of  nature  is  uniform,  is  the  funda- 
mental principle,  or  general  axiom,  of  Induction.  It  would  yet 
be  a  great  error  to  ofier  this  large  generalization  as  any  expla- 
nation of  the  inductive  process.  On  the  contrary,  I  hold  it  to 
be  itself  an  instance  of  induction,  and  induction  by  no  means 
of  the  most  obvious  kind.  Far  from  being  the  first  induction 
we  make,  it  is  one  of  the  last,  or  at  all  events  one  of  those 
which  are  latest  in  attaining  strict  philosophical  accuracy.  As 
a  general  maxim,  indeed,  it  has  scarcely  entered  into  the  minds 
of  any  but  philosophers ;  nor  even  by  them,  as  we  shall  have 
many  opportunities  of  remarking,  have  its  extent  and  limits 
been  always  very  justly  conceived.  The  tmth  is,  that  this  great 
generalization  is  itself  founded  on  prior  generalizations.    The 
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obscurer  laws  of  nature  were  disoovered  by  means  of  it|  bat  the 
more  obvious  ones  must  have  been  understood  and  assented  to 
as  general  truths  before  it  was  ever  heard  of.  We  should 
never  have  thought  of  affirming  that  all  phenomena  take 
place  according  to  general  laws,  if  we  had  not  first  arrived,  in 
the  case  of  a  great  multitude  of  phenomena^  at  some  know- 
ledge of  the  laws  themselves ;  which  could  be  done  no  other- 
wise than  bj  induction.  In  what  sense,  then,  can  a  principle, 
which  is  so  far  from  being  our  earliest  induction,  be  regarded 
as  our  warrant  for  all  the  others  ?  In  the  only  sense,  in  which 
(as  we  have  already  seen)  the  general  propositions  which  we 
place  at  the  head  of  our  reasonings  when  we  throw  them  into 
syllogisms,  ever  really  contribute  to  their  validity.  As  Arch- 
bishop Whately  remarks,  every  induction  is  a  syllogism  with 
the  major  premise  suppressed ;  or  (as  I  prefer  expressing  it) 
every  induction  may  be  thrown  into  the  form  of  a  syllogism, 
by  supplying  a  major  premise.  If  this  be  actually  done,  the 
principle  which  we  are  now  considering,  that  of  the  uniformity 
of  the  course  of  nature,  will  appear  as  the  ultimate  major  pre- 
mise of  all  inductions,  and  will,  therefore,  stand  to  all  induc- 
tions in  the  relation  in  which,  as  has  been  shown  at  so  much 
length,  the  major  proposition  of  a  syllogism  always  stands  to 
the  conclusion ;  not  contributing  at  all  to  prove  it,  but  being 
a  necessary  condition  of  its  being  proved ;  since  no  conclu* 
sion  is  proved  for  which  there  cannot  be  found  a  true  major 
premise.* 

*  In  the  first  edition  a  note  was  appended  at  this  place,  containing  some 
eriiiciBm  on  Archbishop  Whately's  mode  of  conceiving  the  lelatioD  between 
SjUogism  and  Induction.  In  a  subsequent  issue  of  his  LogiCf  the  Archbishop 
made  a  reply  to  the  criticism,  which  induced  me  to  cancel  part  of  the  note, 
incorporating  the  remainder  in  the  text.  In  a  still  later  edition,  the  Archbishop 
observes,  in  a  tone  of  something  like  disapprobation,  that  the  objections, 
**  doubtless  from  their  being  fully  answered  and  found  untenable^  were  silently 
suppressed,*'  and  that  hence  he  might  appear  to  some  of  his  readers  to  be  com- 
bating a  shadow.  On  this  latter  point,  the  Archbishop  need  give  himself  no 
uneasiness.  His  readers,  J  make  bold  to  say,  will  fully  credit  his  mere  affirma- 
tion that  the  objections  have  actually  been  made. 

But  as  he  seems  to  think  that  what  he  terms  the  sappression  of  the  objec- 
tions ought  not  to  have  been  made  "silently,"  I  now  break  that  nlence,  and 
state  exactly  what  it  is  that  I  suppressed,  and  why.     I  suppressed  that  alon« 
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The  statement^  that  the  tmiformity  of  the  course  of  nature 
is  the  ultimate  major  premise  in  all  cases  of  induction^  may  be 
thought  to  require  some  explanation.  The  immediate  major 
premise  in  every  inductive  argument^  it  certainly  is  not.  Of 
that.  Archbishop  Whately's  must  be  held  to  be  the  correct 
account.  The  induction,  ''  John,  Peter,  &c.  are  mortal,  there- 
fore all  mankind  are  mortal,''  may,  as  he  justly  says,  be  thrown 
into  a  syllogism  by  prefixing  as  a  major  premise  (what  is 
at  any  rate  a  necessary  condition  of  the  validity  of  the  argu- 
ment) namely,  that  what  is  true  of  John,  Peter,  &c.  is  true  of 
all  mankind.  But  how  come  we  by  this  major  premise  ?  It  is 
not  self-evident ;  nay,  in  all  cases  of  unwarranted  generaliza- 
tion, it  is  not  true.  How,  then,  is  it  arrived  at  ?  Necessarily 
either  by  induction  or  ratiocination ;  and  if  by  induction,  the 
process,  like  all  other  inductive  arguments,  may  be  thrown  into 
the  form  of  a  syllogism.  This  previous  syllogism  it  is,  there- 
fore, necessary  to  construct.  There  is,  in  the  long  run,  only 
one  possible  construction.  The  real  proof  that  what  is  true  of 
John,  Peter,  &c.  is  true  of  all  mankind,  can  only  be,  that 
a  difierent  supposition  would  be  inconsistent  with  the  uni- 
formity which  we  know  to  exist  in  the  course  of  nature. 


which  might  be  regarded  as  personal  criticism  on  the  Archbishop.  I  had  im- 
puted to  him  the  having  omitted  to  ask  himself  a  particolar  question.  I  found 
that  he  had  asked  himself  the  question,  and  could  give  it  an  answer  consistent 
with  his  own  theory.  I  had  also^  within  the  compass  of  a  parenthesis,  hazarded 
some  remaiks  on  certain  general  characteristics  of  Archbishop  Whatel  j  as  a 
philosopher.  These  remarks,  though  their  tone,  I  hope,  was  neither  disrespect- 
ful nor  arrogant,  I  felt,  on  reconsideration,  that  I  was  hardlj  entitled  to  make ; 
least  of  all,  when  the  instance  which  I  had  regarded  as  an  iUustration  of  them, 
failed,  as  I  now  saw,  to  bear  them  out.  The  real  matter  at  the  bottom  of  the 
whole  dispute,  the  different  view  we  take  of  the  function  of  the  major  premise, 
remains  exactly  where  it  was  ;  and  so  far  was  I  from  thinking  that  my  opinion 
had  been  '*  fully  answered"  and  was  "  untenable,"  that  in  the  same  edition  in 
which  I  cancelled  the  note,  I  not  only  enforced  the  opinion  by  further  aigu- 
ments,  but  answered  (though  without  naming  him)  those  of  the  Archbishop. 

For  not  haying  made  this  statement  before,  I  do  not  think  it  needAil  to 
apologize.  It  would  be  attaching  very  great  importance  to  one's  smallest 
sayings,  to  think  a  formal  retractation  requisite  every  time  that  one  commits  an 
error.  Nor  is  Archbishop  Whately*s  well-earned  fame  of  so  tender  a  quality  as 
to  require,  that  in  withdrawing  a  slight  criticism  on  him  I  should  have  been 
bound  to  ofier  a  public  amende  for  having  made  it. 
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Whether  there  would  be  this  inconsistencj  or  not^  may  be 
a  matter  of  long  and  delicate  inquiry;  but  unless  there  would, 
we  have  no  sufficient  ground  for  the  major  of  the  inductive 
syllogism.  It  hence  appears,  that  if  we  throw  the  whole 
course  of  any  inductive  argument  into  a  series  of  syllogisms, 
we  shall  arrive  by  more  or  fewer  steps  at  an  ultimate  syllogism, 
which  will  have  for. its  major  premise  the  principle,  or  axiom, 
of  the  uniformity  of  the  course  of  nature/ 

It  was  not  to  be  expected  that  in  the  case  of  this  axiom, 
any  more  than  of  other  axioms,  there  should  be  unanimity 
among  thinkers  with  respect  to  the  grounds  on  which  it  is  to 
be  received  as  true.  I  have  already  stated  that  I  regard  it  as 
itself  a  generalization  from  experience.  Others  hold  it  to  be  a 
principle  which,  antecedently  to  any  verification  by  experience, 
we  are  compelled  by  the  constitution  of  our  thinking  faculty  to 
assume  as  true.  Having  so  recently,  and  at  so  much  length, 
combated,  a  similar  doctrine  as  applied  to  the  axioms  of  mathe- 
matics, by  arguments  which  are  in  a  great  measure  applicable 
to  the  present  case,  I  shall  defer  the  more  particular  discussion 
of  this  controverted  point  in  regard  to  the  fundamental  axiom 
of  induction,  until  a  more  advanced  period  of  our  inquiry .f 

*  But  though  it  is  a  condition  of  the  validity  of  every  indaction  that  there 
be  oniformity  in  the  course  of  nature,  it  is  not  a  necessary  condition  that  the 
uniformity  should  pervade  all  nature.  It  is  enough  that  it  pervades  the  par- 
ticular class  of  phenomena  to  which  the  induction  relates.  An  induction  con« 
oeming  the  motions  of  the  planets,  or  the  properties  of  the  magnet,  would  not 
be  vitiated  though  we  were  to  suppose  that  wind  and  weather  are  the  sport  of 
chance,  provided  it  be  assumed  that  astronomical  and  magnetic  phenomena  are 
nnder  the  dominion  of  general  laws.  Otherwise  the  early  experience  of  man- 
kind would  have  rested  on  a  very  weak  foundation  ;  for  in  the  infancy  of  science 
it  could  not  be  known  that  cUl  phenomena  are  regular  in  their  course. 

Neither  would  it  be  correct  to  say  that  every  induction  by  which  we  infer 
any  truth,  implies  the  general  fact  of  unitormiiy  <u  forekncwn,  even  in  reference 
to  the  kind  of  phenomena  concerned.  It  implies,  either  that  this  general  fact 
is  already  known,  or  that  we  may  now  know  it :  as  the  conclusion,  The  Duke 
of  Wellington  is  mortal,  drawn  from  the  instances  A,  B,  and  G,  implies  either 
that  we  have  already  concluded  all  men  to  be  mortal,  or  that  we  are  now  entitled 
to  do  so  from  the  same  evidence.  A  vast  amount  of  oonfbsion  and  paralogism 
respecting  the  grounds  of  Induction  would  be  dispelled  by  keeping  in  view  these 
simple  considerations. 

t  Infra,  chap,  xzi. 
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At  present  it  is  of  more  importance  to  nndenstaod  thoroagUjr 
the  import  of  the  axiom  itself.  For  the  proposition^  that  the 
course  of  nature  is  uniform,  possesses  rather  the  brevity 
suitable  to  popular,  than  the  precision  requisite  in  philoso* 
phical  lang^uage :  its  terms  require  to  be  explained,  and  a 
stricter  than  their  ordinary  signification  given  to  them,  before 
the  truth  of  the  assertion  can  be  admitted. 

§  2.  Every  person's  consciousness  assures  him  that  be  does 
not  always  expect  uniformity  in  the  course  of  events;  he  does 
not  always  believe  that  the  unknown  will  be  similar  to  the 
known,  that  the  future  will  resemble  the  past.  Nobody 
believes  that  the  succession  of  rain  and  fine  weather  will  be 
the  same  in  every  future  year  as  in  the  present.  Nobody 
expects  to  have  the  same  dreams  repeated  every  night.  On 
the  contrary,  everybody  mentions  it  as  something  extraor- 
dinary, if  the  course  of  nature  is  constant,  and  resembles  itself 
in  these  particulars.  To  look  for  constancy  where  constancy  is 
not  to  be  expected,  as  for  instance  that  a  day  which  has  once 
brought  good  fortune  will  always  be  a  fortunate  day,  is  justly 
accounted  superstition. 

The  course  of  nature,  in  truth,  is  not  only  uniform,  it 
is  also  infinitely  various.  Some  phenomena  are  always  seea 
to  recur  in  the  very  same  combinations  in  which  we  met  with 
them  at  first;  others  seem  altogether  capricious;  while  some, 
which  we  had  been  accustomed  to  regard  as  bound  down 
exclusively  to  a  particular  set  of  combinations,  we  unexpectedly 
find  detached  from  some  of  the  elements  with  which  we  had 
hitherto  found  them  conjoined,  and  united  to  others  of  quite  a 
contrary  description.  To  an  inhabitant  of  Central  Africa, 
fifty  years  ago,  no  fact  probably  appeared  to  rest  on  more 
uniform  experience  than  this,  that  all  human  beings  are 
black.  To  Europeans,  not  many  years  ago,  the  proposition. 
All  swans  are  white,  appeared  an  equally  unequivocal  instance 
of  uniformity  in  the  course  of  nature.  Further  experience  has 
proved  to  both  that  they  were  mistaken ;  but  they  had  to  wait 
fifty  centuries  for  this  experience.     During  that  long  time. 
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mankind  believed  in  an  uniformity  of  the  ooorse  of  nature 
where  no  such  uniformitj  really  existed. 

According  to  the  notion  which  the  ancients  entertained  of 
induction,  the  foregoing  were  cases  of  as  legitimate  inference 
as  any  inductions  whatever.  In  these  two  instances^  in 
which,  the  conclusion  being  false,  the  gpround  of  inference 
must  have  been  insufficient,  there  was,  nevertheless,  as  much 
ground  for  it  as  this  conception  of  induction  admitted  of. 
The  induction  of  the  ancients  has  been  well  described  by 
Bacon,  under  the  name  of  ''  Inductio  per  enumerationem  sim* 
plicem,  ubi  non  reperitur  instantia  contradictoria/'  It  con* 
sists  in  ascribing  the  character  of  general  truths  to  all 
propositions  which  are  true  in  every  instance  that  we  happen 
to  know  of.  This  is  the  kind  of  induction  which  is  natural 
to  the  mind  when  unaccustomed  to  scientific  methods.  The 
tendency,  which  some  call  an  instinct,  and  which  others 
account  for  by  association,  to  infer  the  future  from  the  past, 
the  known  from  the  unknown,  is  simply  a  habit  of  expecting 
that  what  has  been  found  true  once  or  several  times,  and 
never  yet  found  false,  will  be  found  true  again.  Whether 
the  instances  are  few  or  many,  conclusive  or  inconclusive, 
does  not  much  affect  the  matter:  these  are  considerations 
which  occur  only  on  reflection ;  the  unprompted  tendency  of 
the  mind  is  to  generalize  its  experience,  provided  this  points 
all  in  one  direction ;  provided  no  other  experience  of  a  con* 
flicting  character  comes  unsought.  The  notion  of  seeking  it^ 
of  experimenting  for  it,  of  interrogating  nature  (to  use  Bacon's 
expression)  is  of  much  later  growth.  The  observation  of 
nature,  by  uncultivated  intellects,  is  purely  passive:  they 
accept  the  facts  which  present  themselves,  without  taking 
the  trouble  of  searching  for  more :  it  is  a  superior  mind  only 
which  asks  itself  what  facts  are  needed  to  enable  it  to  come  to 
a  sure  conclusion,  and  then  looks  out  for  these. 

But  though  we  have  always  a  propensity  to  generalize 
from  unvarying  experience,  we  are  not  always  warranted  in 
doing  so.  Before  we  can  be  at  liberty  to  conclude  that  some- 
thing is  universally  true  because  we  have  never  known  an 
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instance  to  the  contraiy,  we  must  have  reason  to  believe  that 
if  there  were  in  nature  any  instances  to  the  contrary,  we 
should  have  known  of  them.  This  assurance,  in  the  great 
majority  of  cases,  we  cannot  have,  or  can  have  only  in  a  very 
moderate  degree.  The  possibility  of  having  it,  is  the  founda- 
tion on  which  we  shall  see  hereafter  that  induction  by  simple 
enumeration  may  in  some  remarkable  cases  amount  practically 
to  proof.*  No  such  assurance,  however,  can  be  had,  on  any  of 
the  ordinary  subjects  of  scientific  inquiry.  Popular  notions 
are  usually  founded  on  induction  by  simple  enumeration ;  in 
science  it  carries  us  but  a  little  way.  We  are  forced  to  begin 
with  it ;  we  must  often  rely  on  it  provisionally,  in  the  absence 
of  means  of  more  searching  investigation.  But,  for  the  accu- 
rate study  of  nature,  we  require  a  surer  and  a  more  potent 
instrument. 

It  was,  above  all,  by  pointing  out  the  insufficiency  of  this 
rude  and  loose  conception  of  Induction,  that  Bacon  merited 
the  title  so  generally  awarded  to  him,  of  Founder  of  the  In- 
ductive Philosophy.  The  value  of  his  own  contributions  to 
a  more  philoik)pliical  theory  of  the  subject  has  certainly  been 
exaggerated.  Although  (along  with  some  fundamental  errors) 
his  writings  contain,  more  or  less  fully  developed,  several 
of  the  most  important  principles  of  the  Inductive  Method, 
physical  investigation  has  now  &r  outgrown  the  Baconian 
conception  of  Induction.  Moral  and  political  inquiry,  indeed, 
are  as  yet  far  behind  that  conception.  The  current  and 
approved  modes  of  reasoning  on  these  subjects  are  still  of 
the  same  vicious  description  against  which  Bacon  protested; 
the  method  almost  exclusively  employed  by  those  professing 
to  treat  such  matters  inductively,  is  the  very  inductio  per 
enumerationem  simplicem  which  he  condemns ;  and  the  expe- 
rience which  we  hear  so  confidently  appealed  to  by  all  sects, 
parties,  and  interests,  is  still,  in  his  own  emphatic  words,  mera 
palpatio. 

§  3.    In  order  to  a  better  understanding  of  the  problem 

*  Infray  ohftp.  XXL  xxiL 
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which  the  logician  must  solve  if  he  would  establish  a  scientific 
theory  of  Induction,  let  us  compare  a  few  cases  of  incorrect 
inductions  with  others  which  are  acknowledged  to  be  legiti- 
mate. Some,  we  know,  which  were  believed  for  centuries  to 
be  correct,  were  nevertheless  incorrect.  That  all  swans  are 
white,  cannot  have  been  a  good  induction,  since  the  conclu- 
sion has  turned  out  erroneous.  The  experience,  however,  on 
which  the  conclusion  rested,  was  genuine.  From  the  earliest 
records,  the  testimony  of  the  inhabitants  of  the  known  world 
was  unanimous  on  the  point.  The  uniform  experience,  there- 
fore, of  the  inhabitants  of  the  known  world,  agreeing  in  a 
common  result,  without  one  known  instance  of  deviation  from 
that  result,  is  not  always  sufficient  to  establish  a  general 
conclusion. 

But  let  us  now  turn  to  an  instance  apparently  not  very 
dissimilar  to  this.  Mankind  were  wrong,  it  seems,  in  con- 
cluding that  all  swans  were  white :  are  we  also  wrong,  when 
we  conclude  that  all  men^s  heads  grow  above  their  shoulders, 
and  never  below,  in  spite  of  the  conflicting  testimony  of  the 
naturalist  Pliny  ?  As  there  were  black  swans,  though  civi- 
lized people  had  existed  for  three  thousand  years  on  the  earth 
without  meeting  with  them,  may  there  not  also  be  ''men 
whose  heads  do  grow  beneath  their  shoulders,''  notwith- 
standing a  rather  less  perfect  unanimity  of  negative  testimony 
from  observers?  Most  persons  would  answer  Nd;  it  was 
more  credible  that  a  bird  should  vary  in  its  colour,  than  that 
men  should  vary  in  the  relative  position  of  their  principal 
organs.  And  there  is  no  doubt  that  in  so  saying  they  would 
be  right :  but  to  say  why  they  are  right,  would  be  impossible, 
without  entering  more  deeply  than  is  usually  done,  into  the 
true  theory  of  Induction. 

Again,  there  are  cases  in  which  we  reckon  with  the  most 
unfailing  confidence  upon  uniformity,  and  other  cases  in  which 
we  do  not  count  upon  it  at  all.  In  some  we  feel  complete 
assurance  that  the  future  will  resemble  the  past,  the  unknown 
be  precisely  similar  to  the  known.  In  others,  however 
invariable  may  be  the  result  obtained  from  the  instances 
which  have  been  observed,  we  draw  from  them  no  more  than 
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a  very  feeble  presumption  that  the  like  result  will  hold  in  all 
other  cases.  That  a  straight  line  is  the  shortest  distance 
between  two  points,  we  do  not  doubt  to  be  true  even  in  the 
region  of  the  fixed  stars*  When  a  chemist  announces  the 
existence  and  properties  of  a  newly-discovered  substance^  if 
we  confide  in  his  accuracy,  we  feel  assured  that  the  conclu- 
sions he  has  arrived  at  will  hold  universally,  though  the 
induction  be  founded  but  on  a  single  instance.  We  do  not 
withhold  our  assent,  waiting  for  a  repetition  of  the  experi- 
ment ;  or  if  we  do,  it  is  from  a  doubt  whether  the  one  experi- 
ment was  properly  made,  not  whether  if  properly  made  it 
would  be  conclusive.  Here,  then,  is  a  general  law  of  nature, 
inferred  without  hesitation  from  a  single  instance ;  an  universal 
proposition  from  a  singular  one.  Now  mark  another  case,  and 
contrast  it  with  this.  Not  all  the  instances  which  have  been 
observed  since  the  beginning  of  the  world,  in  support  of  the 
general  proposition  that  all  crows  are  black,  would  be  deemed 
a  sufficient  presumption  of  the  truth  of  the  proposition,  to 
outweigh  the  testimony  of  one  unexceptionable  witness  who 
should  affirm  that  in  some  region  of  the  earth  not  fully 
explored,  he  had  caught  and  examined  a  crow,  and  had  found 
it  to  be  grey. 

Why  is  a  single  instance,  in  some  cases,  sufficient  for  a 
complete  induction,  while  in  others,  myriads  of  concurring 
instances,  without  a  single  exception  known  or  presumed,  go 
such  a  very  little  way  towards  establishing  an  universal  pro- 
position? Whoever  can  answer  this  question  knows  more 
of  the  philosophy  of  logic  than  the  wisest  of  the  ancients,  and 
has  solved  the  problem  of  iuduction. 


CHAPTER  IV. 


OF    LAWS    OF   NATURE. 

§  1.  In  the  contemplation  of  that  uniformity  in  the  course 
of  nature,  which  is  assumed  in  every  inference  from  experi- 
ence, one  of  the  first  observations  that  present  themselves 
is,  that  the  uniformity  in  question  is  not  properly  uniformit}', 
but  uniformities.  The  general  regularity  results  from  the 
coexistence  of  partial  regularities.  The  course  of  nature  in 
general  is  constant,  because  the  course  of  each  of  the  various 
phenomena  that  compose  it  is  so.  A  certain  fact  invariably 
occurs  whenever  certain  circumstances  are  present,  and  does 
not  occur  when  they  are  absent ;  the  like  is  true  of  another 
fact ;  and  so  on.  From  these  separate  threads  of  connexion 
between  parts  of  the  great  whole  which  we  term  nature,  a 
general  tissue  of  connexion  unavoidably  weaves  itself,  by  which 
the  whole  is  held  together.  If  A  is  always  accompanied  by 
D,  B  by  £,  and  C  by  F,  it  follows  that  A  B  is  accompanied 
by  D  E,  A  C  by  D  F,  B  C  by  E  F,  and  finally  A  B  C  by 
D  E  F ;  and  thus  the  general  character  of  regularity  is  pro- 
duce.d,  which,  along  with  and  in  the  midst  of  infinite  diversity, 
pervades  all  nature. 

The  first  point,  therefore,  to  be  noted  in  regard  to  what  is 
called  the  uniformity  of  the  course  of  nature,  is,  that  it  is  itself 
a  complex  fact,  compounded  of  all  the  separate  uniformities 
which  exist  in  respect  to  single  phenomena.  These  various 
uniformities,  when  ascertained  by  what  is  regarded  as  a  suffi- 
cient induction,  we  call  in  common  parlance,  Laws  of  Nature. 
Scientifically  speaking,  that  title  is  employed  in  a  more  re- 
stricted sense,  to  designate  the  uniformities  when  reduced  to 
their  most  simple  expression.  Thus  in  the  illustration  already 
employed,  there  were  seven  uniformities ;  all  of  which,  if  con- 
sidered sufficiently  certain^  would  in  the  more  lax  application 
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of  the  terUi  be  called  laws  of  nature.  But  of  the  seven,  three 
alone  are  properly  distinct  and  independent :  these  being  pre- 
supposed, the  others  follow  of  course.  The  three  first,  there- 
fore, according  to  the  stricter  acceptation,  are  called  laws  of 
nature;  the  remainder  not;  because  they  are  in  truth  mere 
cases  of  the  three  first ;  virtually  included  in  them ;  said,  there- 
fore, to  result  from  them :  whoever  affirms  those  three  has 
already  affirmed  all  the  rest. 

To  substitute  real  examples  for  symbolical  ones,  the  follow- 
ing are  three  uniformities,  or  call  them  laws  of  nature :  the 
law  that  air  has  w^ght,  the  law  that  pressure  on  a  fluid  ib 
propagated  equally  in  all  directions,  and  the  law  that  pressure 
in  one  direction,  not  opposed  by  equal  pressure  in  the  contraiy 
direction,  produces  motion,  which  does  not  cease  until  equili- 
brium is  restored.  From  these  three  uniformities  we  should 
be  able  to  predict  another  uniformity,  namely,  the  rise  of  the 
mercury  in  the  Torricellian  tube.  This,  in  the  stricter  use  of 
the  phrase,  is  not  a  law  of  nature.  It  is  a  result  of  laws  of 
nature.  It  is  a  case  of  each  and  every  one  of  the  three  laws : 
and  is  the  only  occurrence  by  which  they  could  all  be  fulfilled. 
If  the  mercury  were  not  sustained  in  the  barometer,  and  sus- 
tained at  such  a  height  that  the  column  of  mercury  were  equal 
in  weight  to  a  column  of  the  atmosphere  of  the  same  diameter; 
here  would  be  a  case,  either  of  the  air  not  pressing  upon  the 
surface  of  the  mercury  with  the  force  which  is  called  its  weighti 
or  of  the  downward  pressure  on  the  mercury  not  being  pro- 
pagated equally  in  an  upward  direction,  or  of  a  body  pressed 
in  one  direction  and  not  in  the  direction  opposite,  either  not 
moving  in  the  direction  in  which  it  is  pressed,  or  stopping 
before  it  had  attained  equilibrium.  If  we  knew,  therefore,  the 
three  simple  laws,  but  had  never  tried  the  Torricellian  experi- 
ment, we  might  deduce  its  result  from  those  laws.  The  known 
weight  of  the  air,  combined  with  the  position  of  the  appa- 
ratus, would  bring  the  mercury  within  the  first  of  the  three 
inductions;  the  first  induction  would  bring  it  within  the 
second,  and  the  second  within  the  third,  in  the  manner  which 
we  characterized  in  treating  of  Ratiocination.  We  should 
thus  come  to  know  the  more  complex  uniformity,  indepen- 
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dently  of  specific  experience^  throagh  our  knowledge  of  the 
simpler  ones  from  which  it  results ;  though^  for  reasons  which 
wiU  appear  hereafter^  verification  by  specific  experience  would 
still  be  desirable^  and  might  possibly  be  indispensable. 

Complex  uniformities  which^  like  this^  are  mere  cases  of 
simpler  ones^  and  have,  therefore,  been  virtually  affirmed  in 
affirming  those,  may  with  propriety  be  called  laios,  but  can 
scarcely,  in  the  strictness  of  scientific  speech,  be  termed  Laws 
of  Nature.  It  is  the  custom  in  science,  wherever  regularity  of 
any  kind  can  be  traced,  to  call  the  general  proposition  which 
expresses  the  nature  of  that  regularity,  a  law ;  as  when,  in 
mathematics,  we  speak  of  the  law  of  decrease  of  the  successive 
terms  of  a  converging  series.  But  the  expression,  law  of 
nature,  has  generally  been  employed  with  a  sort  of  tacit  refer- 
ence to  the  original  sense  of  the  word  law,  namely,  the  ex* 
pression  of  the  will  of  a  superior.  When,  therefore,  it  appeared 
that  any  of  the  uniformities  which  were  observed  in  nature, 
would  result  spontaneously  from  certain  other  uniformities,  no 
separate  act  of  creative  will  being  supposed  necessary  for  the 
production  of  the  derivative  uniformities,  these  have  not  usu- 
ally been  spoken  of  as  laws  of  nature.  According  to  another 
mode  of  expression,  the  question.  What  are  the  laws  of  nature  ? 
may  be  stated  thus : — What  are  the  fewest  and  simplest  as- 
sumptions, which  being  granted,  the  whole  existing  order  of 
nature  would  result  ?  Another  mode  of  stating  it  would  be 
thus :  What  are  the  fewest  general  propositions  from  which 
all  the  uniformities  which  exist  in  the  universe  might  be  de- 
ductively inferred? 

Every  great  advance  which  marks  an  epoch  in  the  progress 
of  science,  has  consisted  in  a  step  made  towards  the  solution 
of  this  problem.  Even  a  simple  colligation  of  inductions 
already  made,  without  any  fresh  extension  of  the  inductive 
inference,  is  already  an  advance  in  that  direction.  When 
Kepler  expressed  the  regularity  which  exists  in  the  observed 
motions  of  the  heavenly  bodies,  by  the  three  general  proposi- 
tions called  his  laws,  he,  in  so  doing,  pointed  out  three  simple 
suppositions  which,  instead  of  a  much  greater  number,  would 
suffice  to  construct  the  whole  scheme  of  the  heavenly  motions, 
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80  far  as  it  was  known  up  to  that  time.  A  similar  and  still 
greater  step  was  made  when  these  laws,  which  at  first  did  not 
seem  to  be  included  in  any  more  general  truths,  were  dis- 
covered to  be  cases  of  the  three  laws  of  motion,  as  obtaining 
among  bodies  which  mutually  tend  towards  one  another  with 
a  certain  force,  and  have  had  a  certain  instantaneous  impulse 
originally  impressed  upon  them.  After  this  great  discovery, 
Eepler^s  three  propositions,  though  still  called  laws,  would 
hardly,  by  any  person  accustomed  to  use  language  with  pre- 
cision, be  termed  laws  of  nature :  that  phrase  would  be  reserved 
for  the  simpler  and  more  general  laws  into  which  Newton  is 
said  to  have  resolved  them. 

According  to  this  language,  every  well-grounded  inductive 
generalization  is  either  a  law  of  nature,  or  a  result  of  laws  of 
nature,  capable,  if  those  laws  are  known,  of  being  predicted 
from  them.  And  the  problem  of  Inductive  Logic  may  be 
summed  up  in  two  questions :  how  to  ascertain  the  laws  of 
nature;  and  how,  after  having  ascertained  them,  to  follow 
them  into  their  results.  On  the  other  hand,  we  must  not 
suffer  ourselves  to  imagine  that  this  mode  of  statement  amounts 
to  a  real  analysis,  or  to  anything  but  a  mere  verbal  trans- 
formation of  the  problem ;  for  the  expression,  Laws  of  Nature, 
means  nothing  but  the  uniformities  which  exist  among  natural 
phenomena  (or,  in  other  words,  the  results  of  induction),  when 
reduced  to  their  simplest  expression.  It  is,  however,  some- 
thing to  have  advanced  so  far,  as  to  see  that  the  study  of 
nature  is  the  study  of  laws,  not  a  law ;  of  uniformities,  in  the 
plural  number:  that  the  different  natural  phenomena  have 
their  separate  rules  or  modes  of  taking  place,  which,  though 
much  intermixed  and  entangled  with  one  another,  may,  to  a 
certain  extent,  be  studied  apart :  that  (to  resume  our  former 
metaphor)  the  regularity  which  exists  in  nature  is  a  web  com- 
posed of  distinct  threads,  and  only  to  be  understood  by  tracing 
each  of  the  threads  separately ;  for  which  purpose  it  is  often 
necessary  to  unravel  some  portion  of  the  web,  and  exhibit  the 
fibres  apart.  The  rules  of  experimental  inquiry  are  the  con- 
trivances for  unravelling  the  web. 
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§  2.  In  thus  attempting  to  ascertain  the  general  order  of 
nature  by  ascertaining  the  particular  order  of  the  occurrence 
of  each  one  of  the  phenomena  of  nature,  the  most  scientiiie 
proceeding  can  be  no  more  than  an  improved  form  of  that 
which  was  primitively  pursued  by  the  human  understanding, 
while  undirected  by  science.  When  mankind  first  formed  the 
idea  of  studying  phenomena  according  to  a  stricter  and  surer 
method  than  that  which  they  had  in  the  first  instance  spon- 
taneously adopted,  they  did  not,  conformably  to  the  well- 
meant  but  impracticable  precept  of  Descartes,  set  out  from 
the  supposition  that  nothing  had  been  already  ascertained. 
Many  of  the  uniformities  existing  among  phenomena  are  so 
constant  and  so  open  {o  observation,  as  to  force  themselves 
upon  involuntary  recognition.  Some  facts  are  so  perpetually 
and  £similiarly  accompanied  by  certain  others,  that  mankind 
learnt^  as  children  learn,  to  expect  the  one  where  they  found 
the  other^  long  before  they  knew  how  to  put  their  expectation 
into  words  by  asserting,  in  a  proposition^  the  existence  of  a 
connexion  between  those  phenomena.  No  science  was  needed 
to  teach  that  food  nourishes,  that  water  drowns,  or  quenches 
thirst,  that  the  sun  gives  light  and  heat,  that  bodies  fall  to 
the  ground.  The  first  scientific  inquirers  assumed  these  and 
the  like  as  known  truths,  and  set  out  from  them  to  discover 
others  which  were  unknown :  nor  were  they  wrong  in  so  doing, 
subject,  however,  as  they  afterwards  began  to  see,  to  an  ulte- 
rior revision  of  these  spontaneous  generalizations  themselves, 
when  the  progress  of  knowledge  pointed  out  limits  to  them, 
or  showed  their  truth  to  be  contingent  on  some  circumstance 
not  originally  attended  to.  It  will  appear,  I  think,  from 
the  subsequent  part  of  our  inquiry,  that  there  is  no  logical 
fallacy  in  this  mode  of  proceeding ;  but  we  may  see  already 
that  any  other  mode  is  rigorously  impracticable :  since  it  is 
impossible  to  frame  any  scientific  method  of  induction,  or 
test  of  the  correctness  of  inductions,  unless  on  the  hypothesis 
that  some  inductions  deserving  of  reliance  have  been  already 
made. 

Let  us  revert,  for  instance,  to  one  of  our  former  illustra- 
tions,  and  consider  why  it  is  that,  with  exactly  the  same 
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amount  of  evidence^  both  negative  and  positive^  we  did  not 
reject  the  assertion  that  there  are  black  swans,  while  we 
should  refuse  credence  to  any  testimony  which  asserted  that 
there  were  men  wearing  their  heads  underneath  their  shoulders. 
The  first  assertion  was  more  credible  than  the  latter.  But 
why  more  credible?  So  long  as  neither  phenomenon  had 
been  actually  witnessed,  what  reason  was  there  for  finding  the 
one  harder  to  be  believed  than  the  other?  Apparently  because 
there  is  less  constancy  in  the  colours  of  animals,  than  in  the 
general  structure  of  their  anatomy.  But  how  do  we  know 
this?  Doubtless,  firom  experience.  It  appears,  then,  that  we 
need  experience  to  inform  us,  in  what  degree,  and  in  what 
cases,  or  sorts  of  cases,  experience  is  to  be  relied  on.  Expe- 
rience must  be  consulted  in  order  to  learn  from  it  under  what 
circumstances  arguments  from  it  will  be  valid.  We  have  no 
ulterior  test  to  which  we  subject  experience  in  general;  but 
we  make  experience  its  own  test.  Experience  testifies,  that 
among  the  uniformities  which  it  exhibits  or  seems  to  exhibit, 
some  are  more  to  be  relied  on  than  others;  and  uniformity, 
therefore,  may  be  presumed,  from  any  given  number  of  in- 
stances, with  a  greater  degree  of  assurance,  in  proportion  as 
the  case  belongs  to  a  class  in  which  the  uniformities  have 
hitherto  been  found  more  uniform. 

This  mode  of  correcting  one  generalization  by  means  of 
another,  a  narrower  generalization  by  a  wider,  which  com- 
mon sense  suggests  and  adopts  in  practice,  is  the  real  type 
of  scientific  Induction.  All  that  art  can  do  is  but  to  give 
accuracy  and  precision  to  this  process,  and  adapt  it  to  all 
varieties  of  cases,  without  any  essential  alteration  in  its 
principle. 

There  are  of  course  no  means  of  applying  such  a  test  as 
that  above  described,  unless  we  already  possess  a  general 
knowledge  of  the  prevalent  character  of  the  uniformities 
existing  throughout  nature.  The  indispensable  foundation, 
therefore,  of  a  scientific  formula  of  induction,  must  be  a 
survey  of  the  inductions  to  which  mankind  have  been  con- 
ducted in  unscientific  practice;  with  the  special  purpose  of 
asceitaining  what  kinds  of  uniformities  have  been  found  per- 
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fectly  invariable,  pervading  all  nature,  and  what  are  those 
which  have  been  found  to  vary  with  difference  of  time,  place, 
or  other  changeable  circumstances. 

§  S.  The  necessity  of  such  a  survey  is  confirmed  by  the 
consideration,  that  the  stronger  inductions  are  the  touchstone 
to  which  we  always  endeavour  to  bring  the  weaker.  If  we 
find  any  means  of  deducing  one  of  the  less  strong  inductions 
from  stronger  ones,  it  acquires,  at  once,  all  the  strength  of 
those  from  which  it  is  deduced;  and  even  adds  to  that 
strength;  since  the  independent  experience  on  which  the 
weaker  induction  previously  rested,  becomes  additional  evi- 
dence of  the  truth  of  the  better  established  law  in  which  it  is 
now  found  to  be  included.  We  may  have  inferred,  from  his- 
torical evidence,  that  the  uncontrolled  power  of  a  monarch, 
of  an  aristocracy,  or  of  the  majority,  will  ofben  be  abused : 
but  we  are  entitled  to  rely  on  this  generalization  with  much 
greater  assurance  when  it  is  shown  to  be  a  corollary  from  still 
better  established  facts ;  the  very  low  degree  of  elevation  of 
character  ever  yet  attained  by  the  average  of  mankind,  and 
the  little  efficacy,  for  the  most  part,  of  the  modes  of  education 
hitherto  practised,  in  maintaining  the  predominance  of  reason 
and  conscience  over  the  selfish  propensities.  It  is  at  the  same 
time  obvious  that  even  these  more  general  facts  derive  an  acces- 
sion of  evidence  from  the  testimony  which  history  bears  to  the 
effects  of  despotism.  The  strong  induction  becomes  still 
stronger  when  a  weaker  one  has  been  bound  up  with  it. 

On  the  other  hand,  if  an  induction  confiicts  with  stronger 
inductions,  or  with  conclusions  capable  of  being  correctly 
deduced  from  them,  then,  unless  on  reconsideration  it  should 
appear  that  some  of  the  stronger  inductions  have  been 
expressed  with  greater  universality  than  their  evidence  war- 
rants, the  weaker  one  must  give  way.  The  opinion  so  long 
prevalent  that  a  comet,  or  any  other  unusual  appearance  in 
the  heavenly  regions,  was  the  precursor  of  calamities  to 
mankind,  or  to  those  at  least  who  witnessed  it ;  the  belief  in 
the  veracity  of  the  oracles  of  Delphi  or  Dodona ;  the  reliance 
on  astrology,  or  on  the  weather-prophecies  in  almanacs,  were 
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doubtless  inductions  supposed  to  be  grounded  on  experience  :* 
and  faith  in  such  delusions  seems  quite  capable  of  holding  out 
against  a  great  multitude  of  failures^  provided  it  be  nourished 
by  a  reasonable  number  of  casual  coincidences  between  the 
prediction  and  the  event.  What  has  really  put  an  end  to 
these  insufficient  inductions^  is  their  inconsistency  with  the 
stronger  inductions  subsequently  obtained  by  scientific  inquiry^ 
respecting  the  causes  on  which  terrestrial  events  really  depend ; 
and  where  those  scientific  truths  have  not  yet  penetrated^  the 
same  or  similar  delusions  still  prevail. 

It  may  be  affirmed  as  a  general  principle^  that  all  induc- 
tions, whether  strong  or  weak,  which  can  be  connected  by 
ratiocination,  are  confirmatory  of  one  another;  while  any 
which  lead  deductively  to  consequences  that  are  incompatible, 
become  mutually  each  other's  test,  showing  that  one  or  other 


*  Dr.  Whew«ll  (Phil,  of  Ditcov,  p.  246)  will  not  allow  these  and  aiiniltf 
erroneous  judgments  to  be  called  inductions ;  inasmuch  as  such  superstitious 
fancies  "  were  not  collected  from  the  facts  by  seeking  a  law  of  their  oocurrenos^ 
but  were  suggested  by  an  imagination  of  the  anger  of  superior  powers,  shown 
by  such  deviations  from  the  ordinary  course  of  nature."  I  conceive  the  question 
to  be,  not  in  what  manner  these  notions  were  at  first  suggested,  but  by  what 
evidence  they  have,  from  time  to  time,  been  supposed  to  be  substantiated.  If 
the  believers  in  these  erroneous  opinions  had  been  put  on  their  defence,  they 
would  have  referred  to  experience :  to  the  oomet  which  preceded  the  assassina- 
tion of  Julius  Cesar,  or  to  oracles  and  other  prophecies  known  to  have  been 
fulfilled.  It  is  by  such  appeals  to  facts  that  all  analogous  superstitions,  even  in 
our  day,  attempt  to  justify  themselves  ;  the  supposed  evidence  of  experience  is 
what  really  gives  them  their  hold  on  the  mind.  I  quite  admit  that  the  influence 
of  such  coincidences  would  not  be  what  it  is,  if  strength  were  not  lent  to  it  by 
an*antecedent  presumption  ;  but  this  is  not  peculiar  to  such  cases ;  .preconceived 
notions  of  probability  form  part  of  the  explanation  of  many  other  cases  of  belief 
on  insufficient  evidence.  The  d  priori  prejudice  does  not  prevent  the  erroneous 
opinion  from  being  sincerely  regarded  as  a  legitimate  conclusion  from  experience ; 
though  it  improperly  predisposes  the  mind  to  that  interpretation  of  experience. 

Thus  much  in  defence  of  the  sort  of  examples  objected  to.  But  it  would 
be  easy  to  produce  instances,  equally  adapted  to  the  purpose,  and  in  which  no 
antecedent  prejudice  is  at  all  concerned.  *' For  many  ages,"  says  Archbishop 
Whately,  "all  farmers  and  gardeners  were  firmly  convinced — and  convinced 
of  their  knowing  it  by  experience^that  the  crops  would  never  turn  out  good 
unless  the  seed  were  sown  during  the  increase  of  the  moon.'*  This  was 
induction,  but  bad  induction  :  just  as  a  vicious  syllogism  is  reasoning,  but  bad 
reasoning. 


LAWS    OF   NATURE.  859 

must  be  given  up;  or  at  least  more  guardedly  expressed.  In 
the  case  of  inductions  which  confirm  each  other^  the  one 
which  becomes  a  conclusion  from  ratiocination  rises  to  at  least 
the  level  of  certainty  of  the  weakest  of  those  from  which  it  is 
deduced;  while  in  general  all  are  more  or  less  increased  in  cer- 
tainty. Thus  the  Torricellian  experiment,  though  a  mere  case 
of  three  more  general  laws,  not  only  strengthened  greatly 
the  evidence  on  which  those  laws  rested,  but  converted  one  of 
them  (the  weight  of  the  atmosphere)  from  a  doubtful  gene- 
ralization into  a  completely  established  doctrine. 

If,  then,  a  survey  of  the  uniformities  which  have  been 
ascertained  to  exist  in  nature,  should  point  out  some  which,  as 
far  as  any  human  purpose  requires  certainty,  may  be  con- 
sidered quite  certain  and  quite  universal ;  then  by  means  of 
these  uniformities,  we  may  be  able  to  raise  multitudes  of  other 
inductions  to  the  same  point  in  the  scale.  For  if  we  can  show, 
with  respect  to  any  induction,  that  either  it  must  be  true,  or 
one  of  these  certain  and  universal  inductions  must  admit  of  an 
exception ;  the  former  generalization  will  attain  the  same  cer- 
tainty, and  indefeasibleness  within  the  bounds  assigned  to  it, 
which  are  the  attributes  of  the  latter.  It  will  be  proved  to  be 
a  law ;  and  if  not  a  result  of  other  and  simpler  laws,  it  will  be 
a  law  of  nature. 

There  are  such  certain  and  universal  inductions ;  and  it  is 
because  there  are  such,  that  a  Logic  of  Induction  is  possible. 


CHAPTER  V. 


OF   THE    LAW   OF   UNIVERSAL    CAUSATION. 

§  1.  The  phenomena  of  nature  exist  in  two  distinct 
relations  to  one  another ;  that  of  simultaneity^  and  that  of 
succession.  Every  phenomenon  is  related^  in  an  uniform 
manner^  to  some  phenomena  that  coexist  with  it^  and  to 
some  that  have  preceded  and  will  follow  it. 

Of  the  uniformities  which  exist  among  synchronous  pheno- 
mena^ the  most  important^  on  every  account,  are  the  laws  of 
number ;  and  next  to  them  those  of  space,  or  in  other  words, 
of  extension  and  figure.  The  laws  of  number  are  common  to 
sjmchronous  and  successive  phenomena.  That  two  and  two 
make  four,  is  equally  true  whether  the  second  two  follow  the 
first  two  or  accompany  them.  It  is  as  true  of  days  and  years 
as  of  feet  and  inches.  The  laws  of  extension  and  figure,  (m 
other  words,  the  theorems  of  geometry,  from  its  lowest  to  its 
highest  branches)  are,  on  the  contrary,  laws  of  simultaneous 
phenomena  only.  The  various  parts  of  space,  and  of  the 
objects  which  are  said  to  fill  space,  coexist;  and  the  unvarying 
laws  which  are  the  subject  of  the  science  of  geometry,  are  an 
expression  of  the  mode  of  their  coexistence. 

This  is  a  class  of  laws,  or  in  other  words,  of  uniformities, 
for  the  comprehension  and  proof  of  which  it  is  not  necessary 
to  suppose  any  lapse  of  time,  any  variety  of  facts  or  events  suc- 
ceeding one  another.  If  all  the  objects  in  the  universe  were 
unchangeably  fixed,  and  had  remained  in  that  condition  from 
eternity,  the  propositions  of  geometry  would  still  be  true 
of  those  objects.  All  things  which  possess  extension,  or  in 
other  words,  which  fill  space,  are  subject  to  geometrical  laws. 
Possessing  extension,  they  possess  figure ;  possessing  figure, 
they  must  possess  some  figure  in  particular,  and  have  all  the 
properties  which  geometry  assigns  to  that  figure.     If  one  body 
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be  a  sphere  and  another  a  cylinder,  of  equal  height  and 
diameter,  the  one  will  be  exactly  two-thirds  of  the  other,  let 
the  nature  and  quality  of  the  material  be  what  it  will.  Again, 
each  body,  and  each  point  of  a  body,  must  occupy  some  place 
or  position  among  other  bodies;  and  the  position  of  two 
bodies  relatively  to  each  other,  of  whatever  nature  the  bodies 
be,  may  be  unerringly  inferred  from  the  position  of  each  of 
them  relatively  to  any  third  body. 

In  the  laws  of  number,  then,  and  in  those  of  space,  we 
recognise  in  the  most  unqualified  manner,  the  rigorous  univer- 
sality of  which  we  are  in  quest.  Those  laws  have  been  in  all 
ages  the  type  of  certainty,  the  standard  of  comparison  for  all 
inferior  degrees  of  evidence.  Their  invariability  is  so  perfect, 
that  it  renders  us  unable  even  to  conceive  any  exception  to 
them  ;  and  philosophers  have  been  led,  though  (as  I  have  endea- 
voured to  show)  erroneously,  to  consider  their  evidence  as 
lying  not  in  experience,  but  in  the  original  constitution  of  the 
intellect.  If,  therefore,  from  the  laws  of  space  and  number, 
we  were  able  to  deduce  uniformities  of  any  other  description, 
this  would  be  conclusive  evidence  to  us  that  those  other 
uniformities  possessed  the  same  rigorous  certainty.  But  this 
we  cannot  do.  From  laws  of  space  and  number  alone,  nothing 
can  be  deduced  but  laws  of  space  and  number. 

Of  all  truths  relating  to  phenomena,  the  most  valuable  to 
us  are  those  which  relate  to  the  order  of  their  succession.  On 
a  knowledge  of  these  is  founded  every  reasonable  anticipation 
of  future  facts,  and  whatever  power  we  possess  of  influencing 
those  facts  to  our  advantage.  Even  the  laws  of  geometry  are 
chiefly  of  practical  importance  to  us  as  being  a  portion  of  the 
premises  from  which  the  order  of  the  succession  of  phenomena 
may  be  inferred.  Inasmuch  as  the  motion  of  bodies,  the 
action  of  forces,  and  the  propagation  of  influences  of  all  sorts, 
take  place  in  certain  lines  and  over  definite  spaces,  the  proper- 
ties of  those  lines  and  spaces  are  an  important  part  of  the  laws 
to  which  those  phenomena  are  themselves  subject.  Again, 
motions,  forces  or  other  influences,  and  times,  are  numerable 
quantities;  and  the  properties  of  number  are  applicable  to 
them  as  to  all  other  things.     But  though  the  laws  of  number 


862  INDUCTION. 

and  space  are  important  elements  in  the  ascertainment  of 
uniformities  of  succession^  they  can  do  nothing  towards  it 
when  taken  by  themselves.  They  can  only  be  made  instm- 
mental  to  that  purpose  when  we  combine  with  them  addi* 
tional  premises^  expressive  of  uniformities  of  succession  already 
known.  By  taking,  for  instance,  as  premises  these  propo- 
sitions, that  bodies  acted  upon  by  an  instantaneous  force  move 
with  uniform  velocity  in  straight  lines ;  that  bodies  acted  upon 
by  a  continuous  force  move  with  accelerated  velocity  in  straight 
lines ;  and  that  bodies  acted  upon  by  two  forces  in  different 
directions  move  in  the  diagonal  of  a  parallelogram,  whose  sides 
represent  the  direction  and  quantity  of  those  forces ;  we  may 
by  combining  these  truths  with  propositions  relating  to  the 
properties  of  straight  Unes  and  of  parallelograms,  (as  that 
a  triangle  is  half  of  a  parallelogram  of  the  same  base  and  alti- 
tude,} deduce  another  important  uniformity  of  succession,  viz. 
that  a  body  moving  round  a  centre  of  force  describes  areas 
proportional  to  the  times.  But  unless  there  had  been  laws  of 
succession  in  our  premises,  there  could  have  been  no  truths  of 
succession  in  our  conclusions.  A  similar  remark  might  be 
extended  to  every  other  class  of  phenomena  really  peculiar ; 
and,  had  it  been  attended  to,  would  have  prevented  many 
chimerical  attempts  at  demonstrations  of  the  indemonstrable, 
and  explanations  which  do  not  explain. 

It  is  not,  therefore,  enough  for  us  that  the  laws  of  space, 
which  are  only  laws  of  simultaneous  phenomena,  and  the 
laws  of  number,  which  though  true  of  successive  phenomena 
do  not  relate  to  their  succession,  possess  the  rigorous  cer- 
tainty and  universality  of  which  we  are  in  search.  We  must 
endeavour  to  find  some  law  of  succession  which  has  those 
same  attributes,  and  is  therefore  fit  to  be  made  the  founda- 
tion of  processes  for  discovering,  and  of  a  test  for  verifying, 
all  other  uniformities  of  succession.  This  fundamental  law 
must  resemble  the  truths  of  geometry  in  their  most  remark- 
able peculiarity,  that  of  never  being,  in  any  instance  whatever, 
defeated  or  suspended  by  any  change  of  circumstances. 

Now  among  all  those  uniformities  in  the  succession  of 
phenomena,  which  common  observation  is  sufficient  to  bring 
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to  lights  there  are  very  few  which  have  any^  even  apparent^ 
pretension  to  this  rigorous  indefeasibility :  and  of  those  few^ 
one  only  has  been  found  capable  of  completely  sustaining  it. 
In  that  one^  however^  we  recognise  a  law  which  is  universal 
also  in  another  sense ;  it  is  coextensive  with  the  entire  field  of 
successive  phenomena^  all  instances  whatever  of  succession 
being  examples  of  it.  This  law  is  the  Law  of  Causation.  The 
truth  that  every  fact  which  has  a  beginning  has  a  cause,  is 
coextensive  with  human  experience* 

This  generalization  may  appear  to  some  minds  not  to 
amount  to  much^  since  after  all  it  asserts  only  this  :  ''  it  is  a 
law^  that  every  event  depends  on  some  law :"  ''  it  is  a  law, 
that  there  is  a  law  for  everything.''  We  must  not,  however, 
conclude  that  the  generality  of  the  principle  is  merely  verbal ; 
it  will  be  found  on  inspection  to  be  no  vague  or  unmeaning 
assertion,  but  a  most  important  and  really  fundamental  truth. 

§  2.  The  notion  of  Cause  being  the  root  of  the  whole 
theory  of  Induction,  it  is  indispensable  that  this  idea  should, 
at  the  very  outset  of  our  inquiry,  be,  with  the  utmost  prac- 
ticable degree  of  precision,  fixed  and  determined.  If,  indeed, 
it  were  necessary  for  the  purpose  of  inductive  logic  that  the 
strife  should  be  quelled,  which  has  so  long  raged  among  the 
difierent  schools  of  metaphysicians,  respecting  the  origin  and 
analysis  of  our  idea  of  causation ;  the  prpmulgation,  or  at  least 
the  general  reception  of  a  true  theory  of  induction,  might  be 
considered  desperate,  for  a  long  time  to  come.  But  the 
science  of  the  Investigation  of  Truth  by  means  of  Evidence,  is 
happily  independent  of  many  of  the  controversies  which  perplex 
the  science  of  the  ultimate  constitution  of  the  human  mind, 
and  is  under  no  necessity  of  pushing  the  analysis  of  mental 
phenomena  to  that  extreme  limit  which  alone  ought  to  satisfy 
a  metaphysician. 

I  premise,  then,  that  when  in  the  course  of  this  inquiry  I 
speak  of  the  cause  of  any  phenomenon,  I  do  not  mean  a 
cause  which  is  not  itself  a  phenomenon ;  I  make  no  research 
into  the  ultimate  or  ontological  cause  of  anything.  To  adopt 
a  distinction  familiar  in  the  writings  of  the  Scotch  metaphy- 
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sicians^  and  especially  of  Reid^  the  causes  with  which  I  con* 
cem  myself  are  not  efficient,  but  pAysical  causes.  They  are 
causes  in  that  sense  alone^  in  which  one  physical  fact  is 
said  to  be  the  cause  of  another.  Of  the  efficient  causes  of 
phenomena^  or  whether  any  such  causes  exist  at  all^  I  am  not 
called  upon  to  give  an  opinion.  The  notion  of  causation  is 
deemed,  by  the  schools  of  metaphysics  most  in  vogue  at  the 
present  moment,  to  imply  a  mysterious  and  most  powerful 
tie,  such  as  cannot,  or  at  least  does  not,  exist  between  any 
physical  fact  and  that  other  physical  fact  on  which  it  is 
invariably  consequent,  and  which  is  popularly  termed  its 
cause:  and  thence  is  deduced  the  supposed  necessity  of 
ascending  higher,  into  the  essences  and  inherent  constitution 
of  things,  to  find  the  true  cause,  the  cause  which  is  not  only 
followed  by,  but  actually  produces,  the  effect.  No  such  neces- 
sity exists  for  the  purposes  of  the  present  inquiry,  nor  will  any 
such  doctrine  be  found  in  the  following  pages.  The  only 
notion  of  a  cause,  which  the  theory  of  induction  requires,  is 
such  a  notion  as  can  be  gained  from  experience.  The  Law  of 
Causation,  the  recognition  of  which  is  the  main  pillar  of 
inductive  science,  is  but  the  familiar  truth,  that  invariability 
of  succession  is  found  by  observation  to  obtain  between  every 
fact  in  nature  and  some  other  fact  which  has  preceded  it; 
independently  of  all  consideration  respecting  the  ultimate 
mode  of  production  of  phenomena,  and  of  every  other  question 
regarding  the  nature  of  "  Things  in  themselves.'' 

Between  the  phenomena,  then,  which  exist  at  any  instant, 
and  the  phenomena  which  exist  at  the  succeeding  instant, 
there  is  an  invariable  order  of  succession;  and,  as  we 
said  in  speaking  of  the  general  uniformity  of  the  course  of 
nature,  this  web  is  composed  of  separate  fibres ;  this  collective 
order  is  made  up  of  particular  sequences,  obtaining  invariably 
among  the  separate  parts.  To  certain  facts,  certain  facts 
always  do,  and,  as  we  believe,  will  continue  to,  succeed.  The 
invariable  antecedent  is  termed  the  cause ;  the  invariable  con- 
sequent, the  effect.  And  the  universality  of  the  law  of  causa- 
tion consists  in  this,  that  every  consequent  is  connected  in 
this  manner  with  some  particular  antecedent,  or  set  of  ante- 
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cedents.  Let  the  fact  be  what  it  may,  if  it  has  begun  to  exists 
it  was  preceded  by  some  fact  or  tacta,  with  which  it  is 
invariably  connected.  For  every  event  there  exists  some 
combination  of  objects  or  events^  some  given  concurrence  of 
circumstances^  positive  and  negative,  the  occurrence  of  which 
is  always  followed  by  that  phenomenon.  We  may  not  have 
found  out  what  this  concurrence  of  circumstances  may  be ;  but 
we  never  doubt  that  there  is  such  a  one^  and  that  it  never 
occurs  without  having  the  phenomenon  in  question  as  its  effect 
or  consequence.  On  the  universality  of  this  truth  depends  the 
possibility  of  reducing  the  inductive  process  to  rules.  The 
undoubted  assurance  we  have  that  there  is  a  law  to  be  found 
if  we  only  knew  how  to  find  it,  will  be  seen  presently  to  be 
the  source  from  which  the  canons  of  the  Inductive  Logic 
derive  their  validity. 

§  3.  It  is  seldom,  if  ever,  between  a  consequent  and  a 
single  antecedent,  that  this  invariable  sequence  subsists.  It 
is  usually  between  a  consequent  and  the  sum  of  several  ante- 
cedents; the  concurrence  of  all  of  them  being  requisite  to 
produce,  that  is,  to  be  certain  of  being  foUowed  by,  the  con- 
sequent. In  such  cases  it  is  very  common  to  single  out  one 
only  of  the  antecedents  under  the  denomination  of  Cause, 
calling  the  others  merely  Conditions.  Thus,  if  a  person  eats 
of  a  particular  dish,  and  dies  in  consequence,  that  is,  would 
not  have  died  if  he  had  not  eaten  of  it,  people  would  be  apt 
to  say  that  eating  of  that  dish  was  the  cause  of  his  death. 
There  needs  not,  however,  be  any  invariable  connexion  between 
eating  of  the  dish  and  death ;  but  there  certainly  is,  among 
the  circumstances  which  took  place,  some  combination  or  other 
on  which  death  is  invariably  consequent :  as,  for  instance,  the 
act  of  eating  of  the  dish,  combined  with  a  particular  bodily 
constitution,  a  particular  state  of  present  health,  and  perhaps 
even  a  certain  state  of  the  atmosphere ;  the  whole  of  which 
circumstances  perhaps  constituted  in  this  particular  case  the 
conditions  of  the  phenomenon,  or  in  other  words,  the  set  of 
antecedents  which  determined  it,  and  but  for  which  it  would 
not  have  happened.     The  real  Cause,  is  the  whole  of  these 
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antecedents ;  and  we  have^  philosophically  speaking,  no  right 
to  give  the  name  of  cause  to  one  of  them,  exclusively  of  the 
others.     What,  in  the  case  we  have  supposed,  disguises  the 
incorrectness  of  the  expression,  is  this  :  that  the  various  con- 
ditions, except  the  single  one  of  eating  the  food,  were  not 
events  (that  is,  instantaneous  changes,  or  successions  of  instan- 
taneous changes)  but  states^  possessing  more  or  less  of  per- 
manency; and  might  therefore  have  preceded  the  effect  by 
an  indefinite  length  of  duration,  for  want  of  the  event  which 
was  requisite  to  complete  the  required  concurrence  of  con- 
ditions :  while  as  soon  as  that  event,  eating  the  food,  occurs, 
no  other  cause  is  waited  for,  but  the  effect  begins  imme- 
diately to  take  place :  and  hence  the  appearance  is  presented 
of  a  more  immediate  and  close  connexion  between  the  effect 
and  that  one  antecedent,  than  between  the  effect  and  the 
remaining  conditions.     But  though  we  may  think  proper  to 
give  the  name  of  cause  to  that  one  condition,  the  fulfilment 
of  which  completes  the  tale,  and  brings  about  the  effect  with- 
out further  delay ;  this  condition  has  really  no  closer  relation 
to  the  effect  than  any  of  the  other  conditions  has.     The  pro- 
duction of  the  consequent  required  that  they  should  all  exUt 
immediately  previous,  though  not  that  they  should  all  be^in 
to  exist  immediately  previous.     The  statement  of  the  cause  is 
incomplete,  unless  in  some  shape  or  other  we  introduce  all  the 
conditions.     A  man  takes  mercury,  goes  out  of  doors,  and 
catches  cold.     We  say,  perhaps,  that  the  cause  of  his  taking 
cold  was  exposure  to  the  air.     It  is  clear,  however,  that  his 
having  taken  mercury  may  have  been  a  necessary  condition  of 
(patching  cold ;  and  though  it  might  consist  with  usage  to  say 
that  the  cause  of  his  attack  was  exposure  to  the  air,  to  be  • 
accurate  we  ought  to  say  that  the  cause  was  exposure  to  the 
air  while  under  the  effect  of  mercury. 

If  we  do  not,  when  aiming  at  accuracy,  enumerate  all  the 
conditions,  it  is  only  because  some  of  them  will  in  most  cases 
be  understood  without  being  expressed,  or  because  for  the 
purpose  in  view  they  may  without  detriment  be  overlooked. 
For  example,  when  we  say,  the  cause  of  a  man's  death  was 
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that  his  foot  slipped  in  climbing  a  ladder^  we  omit  as  a  thing 
unnecessary  to  be  stated  the  circumstance  of  his  weighty 
though  quite  as  indispensable  a  condition  of  the  effect  which 
took  place.  When  we  say  that  the  assent  of  the  crown  to  a 
bill  makes  it  law^  we  mean  that  the  assent^  being  never  given 
until  all  the  other  conditions  are  fulfilled,  makes  up  the  sum 
of  the  conditions,  though  no  one  now  regards  it  as  the  prin- 
cipal one.  When  the  decision  of  a  legislative  assembly  has 
been  determined  by  the  casting  vote  of  the  chairman,  we 
sometimes  say  that  this  one  person  was  the  cause  of  all  the 
effects  which  resulted  from  the  enactment.  Yet  we  do  not 
really  suppose  that  his  single  vote  contributed  more  to  the 
result  than  that  of  any  other  person  who  voted  in  the  affirma- 
tive ;  but,  for  the  purpose  we  have  in  view,  which  is  to  insist 
on  his  individual  responsibility,  the  part  which  any  other 
person  had  in  the  transaction  is  not  matei-ial. 

In  all  these  instances  the  fact  which  was  dignified  with  the 
name  of  cause,  was  the  one  condition  which  came  last  into 
existence.  But  it  must  not  be  supposed  that  in  the  employ- 
ment of  the  term  this  or  any  other  rule  is  always  adhered  to. 
Nothing  can  better  show  the  absence  of  any  scientific  ground 
for  the  distinction  between  the  cause  of  a  phenomenon  and 
its  conditions,  than  the  capricious  manner  in  which  we  select 
from  among  the  conditions  that  which  we  choose  to  deno- 
minate the  cause.  However  numerous  the  conditions  may 
be,  there  is  hardly  any  of  them  which  may  not,  according  to 
the  purpose  of  our  immediate  discourse,  obtain  that  nominal 
pre-eminence.  This  will  be  seen  by  analysing  the  conditions 
of  some  one  familiar  phenomenon.  For  example,  a  stone 
thrown  into  water  falls  to  the  bottom.  What  are  the  condi- 
tions of  this  event  ?  In  the  first  place  there  must  be  a  stone, 
and  water,  and  the  stone  must  be  thrown  into  the  water ;  but, 
these  suppositions  forming  part  of  the  enunciation  of  the 
phenomenon  itself,  to  include  them  also  among  the  conditions 
would  be  a  vicious  tautology,  and  this  class  of  conditions, 
therefore,  have  never  received  the  name  of  cause  from  any  but 
Aristotelians,  by  whom  they  were  called  the  material  cause. 
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causa  materialis.  The  next  condition  is^  there  must  be  an 
earth  :  and  accordingly  it  is  often  said^  that  the  fiall  of  a  stone 
is  caused  by  the  earth;  or  by  a  power  or  property  of  the 
earthy  or  a  force  exerted  by  the  earthy  all  of  which  are  merely 
roundabout  ways  of  saying  that  it  is  caused  by  the  earth ; 
or,  lastly,  the  earth's  attraction ;  which  also  is  only  a  technical 
mode  of  saying  that  the  earth  causes  the  motion^  with  the 
additional  particularity  that  the  motion  is  towards  the  earth, 
which  is  not  a  character  of  the  cause,  but  of  the  effect.  Let 
us  now  pass  to  another  condition.  It  is  not  enough  that  the 
earth  should  exist ;  the  body  must  be  within  that  distance 
from  it,  in  which  the  earth's  attraction  preponderates  over 
that  of  any  other  body.  Accordingly  we  may  say,  and  the 
expression  would  be  confessedly  correct,  that  the  cause  of  the 
stone's  falling  is  its  being  toithin  the  sphere  of  the  earth's 
attraction.  We  proceed  to  a  further  condition.  The  stone  is 
immersed  in  water :  it  is  therefore  a  condition  of  its  reaching 
the  ground,  that  its  specific  gravity  exceed  that  of  the  sur- 
rounding fluid,  or  in  other  words  that  it  surpass  in  weight 
an  equal  volume  of  water.  Accordingly  any  one  would  be 
acknowledged  to  speak  correctly  who  said,  that  the  cause  of 
the  stone's  going  to  the  bottom  is  its  exceeding  in  specific 
gravity  the  fluid  in  which  it  is  immersed. 

Thus  we  see  that  each  and  every  condition  of  the  pheno- 
menon may  be  taken  in  his  turn,  and  with  equal  propriety  in 
common  parlance,  but  with  equal  impropriety  in  scientific  dis- 
course, may  be  spoken  of  as  if  it  were  the  entire  cause.  And 
in  practice  that  particular  condition  is  usually  siyled  the  cause, 
whose  share*  in  the  matter  is  superficially  the  most  conspi- 
cuous, or  whose  requisiteness  to  the  production  of  the  effect 
we  happen  to  be  insisting  on  at  the  moment.  So  g^reat  is  the 
force  of  this  last  consideration,  that  it  sometimes  induces  uB 
to  give  the  name  of  cause  even  to  one  of  the  negative  condi- 
tions. We  say,  for  example.  The  army  was  surprised  because 
the  sentinel  was  off  his  post.  But  since  the  sentinel's  absence 
was  not  what  created  the  enemy,  or  put  the  soldiers  asleep, 
how  did  it  cause  them  to  be  surprised  ?  All  that  is  really 
meant  is,  that  the  event  would  not  have  happened  if  he  had 
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been  at  his  duty.  His  being  off  his  post  was  no  producing 
cause^  bnt  the  mere  absence  of  a  preventing  cause :  it  was 
simply  equivalent  to  his  non-existence.  From  nothings  from 
a  mere  negation^  no  consequences  can  proceed.  All  effects  are 
connected^  by  the  law  of  causation^  with  some  set  of  positive 
conditions;  negative  ones^  it  is  true^  being  almost  always 
required  in  addition.  In  other  words^  every  fact  or  pheno- 
menon which  has  a  beginnings  invariably  arises  when  some 
certain  combination  of  positive  facts  exists^  provided  certain 
other  positive  facts  do  not  exist. 

There  is^  no  doubt^  a  tendency  (which  our  first  example^ 
that  of  death  from  taking  a  particular  food,  sufficiently  illus- 
trates) to  associate  the  idea  of  causation  with  the  proximate 
antecedent  event,  rather  than  with  any  of  the  antecedent  states, 
or  permanent  facts,  which  may  happen  also  to  be  conditions 
of  the  phenomenon ;  the  reason  being  that  the  event  not  only 
exists,  but  begins  to  exist,  immediately  previous ;  while  the 
other  conditions  may  have  preexisted  for  an  indefinite  time. 
And  this  tendency  shows  itself  very  visibly  in  the  different 
logical  fictions  which  are  resorted  to,  even  by  men  of  science, 
to  avoid  the  necessity  of  giving  the  name  of  cause  to  anything 
which  had  existed  for  an  indeterminate  length  of  time  before 
the  effect.  Thus,  rather  than  say  that  the  earth  causes  the 
fall  of  bodies,  they  ascribe  it  to  a  /orce  exerted  by  the  earth, 
or  an  attraction  by  the  earth,  abstractions  which  they  can 
represent  to  themselves  as  exhausted  by  each  effort,  and 
therefore  constituting  at  each  successive  instant  a  fresh  fact, 
simultaneous  with,  or  only  immediately  preceding,  the  effect. 
Inasmuch  as  the  coming  of  the  circumstance  which  completes 
the  assemblage  of  conditions,  is  a  change  or  event,  it  thence 
happens  that  an  event  is  always  the  antecedent  in  closest 
apparent  proximity  to  the  consequent :  and  this  may  account 
for  the  illusion  which  disposes  us  to  look  upon  the  proximate 
event  as  standing  more  peculiarly  in  the  position  of  a  cause 
than  any  of  the  antecedent  states.  But  even  this  peculiarity, 
of  being  in  closer  proximity  to  the  effect  than  any  other  of  its 
conditions,  is,  as  we  have  already  seen,  far  from  being  neces- 
sary to  the  common  notion  of  a  cause;  with  which  notion,  on 
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the  contrary^  any  one  of  the  conditions^  eithet  positive  or 
negative^  is  founds  on  occasion^  completely  to  accord.* 

The  cause^  then^  philosophically  speakings  is  the  sum  total 
of  the  conditions^  positive  and  negative  taken  together ;  the 
whole  of  the  contingencies  of  every  description,  which  being 
realized,   the  consequent  invariably  follows.     The  negative 

*  The  assertioD,  that  any  and  every  one  of  the  conditions  of  a*^  phenomenon 
may  be  and  is,  on  some  occasions  and  for  some  purposes,  spoken  of  as  the 
cause,  has  been  disputed  by  an  intelligent  reviewer  of  this  work  in  the  Pro- 
tptdivt  Review  (the  predecessor  of  the  justly  esteemed  National  Review),  who 
maintains  that  "  we  always  apply  the  word  cause  rather  to  that  element  in  the 
antecedents  which  exercises  force,  and  which  would  tend  at  all  times  to  produce 
the  same  or  a  similar  effect  to  that  which,  under  certain  conditions,  it  would 
actually  produce."  And  he  says,  that  "  every  one  would  feel*'  the  expression, 
that  the  cause  of  a  surprise  was  the  sentineVs  being  off  his  post,  to  be  incorrect; 
but  that  the  "allurement  or  force  which  drew  him  off  his  poet,  might  be  so 
called,  because  in  doing  so  it  removed  a  resisting  power  which  would  have  pre- 
vented  the  surprise."  I  cannot  think  that  it  would  be  wrong  to  say,  that  the 
event  took  place  because  the  sentinel  was  absent,  and  yet  right  to  say  that  it 
took  place  because  he  was  bribed  to  be  absent.  Since  the  only  direct  effect  of 
the  bribe  was  his  absence,  the  bribe  could  be  called  the  remote  cause  of  the  sur- 
prise, only  on  the  supposition  that  the  absence  was  the  proximate  cause ;  nor 
does  it  seem  to  me  that  any  one  (who  had  not  a  theory  to  support)  would  use 
the  one  expression  and  reject  the  other. 

The  reviewer  observes,  that  when  a  person  dies  of  poison,  his  possession  of 
bodily  organs  is  a  necessary  condition,  but  that  no  one  would  ever  speak  of  it 
as  the  cause.  I  admit  the  fact ;  but  I  believe  the  reason  to  be,  that  the  occa> 
sion  could  never  arise  for  so  speaking  of  it ;  for  when  in  the  inaccuracy  of  com- 
mon discourse  we  are  led  to  speak  of  some  one  condition  of  a  phenomenon  as 
its  cause,  the  condition  so  spoken  of  is  always  one  which  it  is  at  least  possible  that 
the  hearer  may  require  to  be  informed  of.  The  possession  of  bodily  organs  is  a 
known  condition,  and  to  give  that  as  the  answer,  when  asked  the  cause  of  a  per- 
son's death,  would  not  supply  the  information  sought.  Once  conceive  that  a 
doubt  could  exist  as  to  his  having  bodily  organs,  or  that  he  were  to  be  compared 
with  some  being  who  had  them  not,  and  cases  may  be  imagined  in  which  it  might 
be  said  that  his  possession  of  them  was  the  cause  of  his  death.  If  Faust  and 
Mephistopheles  together  took  poison,  it  might  be  said  that  Faust  died  because 
he  was  a  human  being,  and  had  a  body,  while  Mephistopheles  survived  because 
he  was  a  spirit. 

It  b  for  the  same  reason  that  no  one  (as  the  reviewer  remarks)  "  calls  ths 
cause  of  a  leap,  the  muscles  or  sinews  of  the  body,  though  they  are  necessary 
conditions ;  nor  the  cause  of  a  self-sacrifice,  the  knowledge  which  was  neoessaiy 
for  it ;  nor  the  cause  of  writing  a  book,  that  a  man  has  time  for  it,  whidi  is  a 
necessary  condition.**  These  conditions  (besides  that  they  are  antecedent  ata(ef, 
and  not  proximate  antecedent  events,  and  are  therefore  never  the  conditions  in 
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conditions^  however^  of  any  phenomenon^  a  special  enumera- 
tion of  which  would  generally  be  very  prolix,  may  be  all 
summed  up  under  one  head,  namely,  the  absence  of  prevent- 
ing or  counteracting  causes.  The  convenience  of  this  mode  of 
expression  is  mainly  grounded  on  the  fact,  that  the  effects  of 
any  cause  in  counteracting  another  cause  may  in  most  cases 
be,  with  strict  scientific  exactness,  regarded  as  a  mere  exten- 
sion of  its  own  proper  and  separate  effects.  If  gravity  retards 
the  upward  motion  of  a  projectile,  and  deflects  it  into  a  para- 
bolic trajectory,  it  produces,  in  so  doing,  the  very  same  kind 

closest  apparent  proximity  to  the  effect)  are  all  of  them  so  obviously  implied,  that 
it  is  hardly  possible  there  should  exist  that  necessity  for  insisting  on  them, 
which  alone  gives  occasion  for  speaking  of  a  single  condition  as  if  it  were  the 
cause.  Wherever  this  necessity  exists  in  regard  to  some  one  condition,  and  does 
not  exist  in  regard  to  any  other,  I  conceive  that  it  is  consistent  with  usage,  when 
scientific  accuracy  is  not  aimed  at,  to  apply  the  name  cause  to  that  one  con- 
dition. If  the  only  condition  which  can  be  supposed  to  be  unknown  is  a  nega- 
tive condition,  the  negative  condition  may  be  spoken  of  as  the  cause.  It  might 
be  said  that  a  person  died  for  want  of  medical  advice  :  though  this  would  not 
be  likely  to  be  said,  unless  the  person  was  already  understood  to  be  ill ;  and 
in  order  to  indicate  that  this  negative  circumstance  was  what  made  the  illneas 
fatal,  and  not  the  weakness  of  his  constitution,  or  the  original  virulence  of  the 
disease.  It  might  be  said  that  a  person  was  drowned  because  he  could  not 
swim  ;  the  positive  condition,  namely,  that  he  fell  into  the  water,  being  already 
Implied  in  the  word  drowned.  And  here  let  me  remark,  that  his  falling  into  the 
water  is  in  this  case  the  only  positive  condition :  all  the  conditions  not  expressly 
or  virtually  included  in  this  (as  that  he  could  not  swim,  that  nobody  helped  him, 
and  so  forth)  are  negative.  Yet,  if  it  were  simply  said  that  the  cause  of  a  man's 
death  was  falling  into  the  water,  there  would  be  quite  as  great  a  sense  of  impro- 
priety in  the  expression,  as  there  would  be  if  it  were  said  that  the  cause  was  his 
inability  to  swim  ;  because,  though  the  one  condition  is  positive  and  the  other 
negative,  it  would  be  felt  that  neither  of  them  was  sufficient^  without  the  other, 
to  produce  death. 

With  regard  to  the  assertion  that  nothing  is  termed  the  cause,  except  the 
element  which  exerts  active  force ;  I  wave  the  question  as  to  the  meaning  of 
active  force,  and  accepting  the  phrase  in  its  popular  sense,  I  revert  to  a  former 
example,  and  I  ask,  would  it  be  more  agreeable  to  custom  to  say  that  a  man 
fell  because  his  foot  slipped  in  climbing  a  ladder,  or  that  he  fell  because  of  his 
weight  ? — for  his  weight,  and  not  the  motion  of  his  foot,  was  the  active  force 
which  determined  his  fall.  If  a  person  walking  out  in  a  frosty  day,  stumbled 
and  fell,  it  might  be  said  that  he  stumbled  because  the  ground  was  slippery,  or 
because  he  was  not  sufficiently  careful ;  but  few  people,  I  suppose,  would  say 
that  he  stumbled  because  he  walked.  Yet  the  only  active  force  concerned  was 
that  which  he  exerted  in  walking :  the  others  were  mere  negative  conditions  ; 
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of  effect,  and  even  (as  mathematicians  know)  the  same  quan- 
tity of  effect,  as  it  does  in  its  ordinary  operation  of  causing 
the  fall  of  bodies  when  simply  deprived  of  their  support.  If 
an  alkaline  solution  mixed  with  an  acid  destrojrs  its  sourness, 
and  prevents  it  from  reddening  vegetable  blues^  it  is  because 
the  specific  effect  of  the  alkali  is  to  combine  with  the  add, 
and  form  a  compound  with  totally  different  qualities.  This 
property,  which  causes  of  all  descriptions  possess,  of  prevent- 
ing  the  effects  of  other  causes  by  virtue  (for  the  most  part)  of 
the  same  laws  according  to  which  they  produce  their  own,* 

bot  they  happened  to  be  the  only  onee  which  there  oould  be  any  neeewity  to 
state  ;  for  he  walked,  moet  likely,  in  exactly  his  usnal  manner,  and  the  negative 
conditions  made  all  the  difTerenoe.  Again,  if  a  person  were  asked  why  ths 
army  of  Xerxes  defeated  that  of  Leonidas,  he  would  probably  say,  because  they 
were  a  thousand  times  the  number ;  but  I  do  not  think  he  would  say,  it  was 
because  they  fought ;  though  that  was  the  element  of  active  force.  To  borrow 
another  example,  used  by  Mr.  Grove  and  by  Mr.  Baden  Powell,  the  opening 
of  floodgates  is  said  to  be  the  cause  of  the  flow  of  water ;  yet  the  active  force  is 
exerted  by  the  water  itself,  and  opening  the  floodgates  merely  supplies  a  nega* 
tive  condition.  The  reviewer  adds,  **  there  are  some  conditions  absolutely  pas> 
sive,  and  yet  absolutely  necessary  to  physical  phenomena,  viz.  the  relations 
of  space  and  time ;  and  to  these  no  one  ever  applies  the  word  cause  without 
being  immediately  arrested  by  those  who  hear  him."  Even  from  this  statement 
I  am  compelled  to  dissent.  Few  persons  would  feel  it  incongruous  to  say  (for 
example)  that  a  secret  became  known  because  it  was  spoken  of  when  A.  B.  wss 
within  hearing ;  which  is  a  condition  of  space :  or  that  the  cause  why  one  of 
two  particular  trees  is  taller  than  the  other,  is  that  it  has  been  longer  planted ; 
which  is  a  condition  of  time. 

*  There  are  a  few  exceptions ;  for  there  are  some  properties  of  objects 
which  seem  to  be  purely  preventive ;  as  the  pivperty  of  opaque  bodies,  by 
which  they  intercept  the  passage  of  light.  This,  as  far  as  we  are  able  to 
understand  it,  appears  an  instance  not  of  one  cause  counteracting  another  by 
the  game  law  whereby  it  produces  its  own  effects,  but  of  an  agency  which  mani- 
fests  itself  in  no  other  way  than  in  defeating  the  effects  of  another  agency.  If 
we  knew  on  what  other  relations  to  light,  or  on  what  peculiarities  of  structure^ 
opacity  depends,  we  might  find  that  this  is  only  an  apparent,  not  a  real,  excep* 
tion  to  the  general  proposition  in  the  text.  In  any  case  it  needs  not  affect  the 
practical  application.  The  formula  which  incliides  all  the  negative  conditions 
of  an  effect  in  the  single  one  of  the  absence  of  counteracting  causes,  is  not 
violated  by  such  cases  as  this  ;  though,  if  all  counteracting  agencies  were  of  this 
description,  there  would  be  no  purpose  served  by  employing  the  formula,  since 
we  should  still  have  to  enumerate  specially  the  negative  conditions  of  each  phe 
nomenon,  instead  of  regarding  them  as  implicitly  contained  in  the  positive  laws 
of  the  various  other  agencies  in  nature. 
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enables  ns^  by  establishing  the  general  axiom  that  all  causes 
are  liable  to  be  counteracted  in  their  effects  by  one  another^  to 
dispense  with  the  consideration  of  negative  conditions  entirely, 
and  limit  the  notion  of  cause  to  the  assemblage  of  the  positive 
conditions  of  the  phenomenon :  one  negative  condition  invari- 
ably understood,  and  the  same  in  all  instances  (namely,  the 
absence  of  counteracting  causes)  being  sufficient,  along  with 
the  sum  of  the  positive  conditions,  to  make  up  the  whole  set 
of  circumstances  on  which  the  phenomenon  is  dependent. 

§  4.  Among  the  positive  conditions,  as  we  have  seen  that 
there  are  some  to  which,  in  common  parlance,  the  term  cause 
is  more  readily  and  frequently  awarded,  so  there  are  others  to 
which  it  is,  in  ordinary  circumstances,  refused.  In  most  cases 
of  causation  a  distinction  is  commonly  drawn  between  some- 
thing which  acts,  and  some  other  thing  which  is  acted  upon ; 
between  an  a^ent  and  a  patient.  Both  of  these,  it  would  be 
universally  allowed,  are  conditions  of  the  phenomenon ;  but  it 
would  be  thought  absurd  to  call  the  latter  the  cause,  that  title 
being  reserved  for  the  former.  The  distinction,  however, 
vanishes  on  examination,  or  rather  is  found  to  be  only  verbal ; 
arising  from  an  incident  of  mere  expression,  namely,  that  the 
object  said  to  be  acted  upon,  and  which  is  considered  as  the  scene 
in  which  the  effect  takes  place,  is  commonly  included  in  the 
phrase  by  which  the  effect  is  spoken  of,  so  that  if  it  were  also 
reckoned  as  part  of  the  cause,  the  seeming  incongruity  would 
arise  of  its  being  supposed  to  cause  itself.  In  the  instance 
which  we  have  already  had,  of  falling  bodies,  the  question  was 
thus  put : — What  is  the  cause  which  makes  a  stone  fall  ?  and 
if  the  answer  had  been  ''the  stone  itself,'^  the  expression 
would  have  been  in  apparent  contradiction  to  the  meaning  of 
the  word  cause.  The  stone,  therefore,  is  conceived  as  the 
patient,  and  the  earth  (or,  according  to  the  common  and 
most  unphilosophical  practice,  some  occult  quality  of  the 
earth)  is  represented  as  the  agent,  or  cause.  But  that  there  is 
nothing  fundamental  in  the  distinction  may  be  seen  from  this, 
that  it  is  quite  possible  to  conceive  the  stone  as  causing  its 
own  fall,  provided  the  language  employed  be  such  as  to  save 
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the  mere  verbal  incongmity.  We  might  sajr  that  the  stone 
moves  towards  the  earth  by  the  properties  of  the  matter  com- 
posing it;  and  according  to  this  mode  of  presenting  the 
phenomenon,  the  stone  itself  might  without  impropriety  be 
called  the  agent;  though,  to  save  the  established  doctrine 
of  the  inactivity  of  matter,  men  usually  prefer  here  also  to 
ascribe  the  effect  to  an  occult  quality,  and  say  that  the  cause 
is  not  the  stone  itself,  but  the  weight  or  gravitation  of  the 
stone. 

Those  who  have  contended  for  a  radical  distinction  be- 
tween agent  and  patient,  have  generally  conceived  the  agent 
as  that  which  causes  some  state  of,  or  some  change  in  the 
state  of,  another  object  which  is  called  the  patient.  Bat 
a  little  reflection  will  show  that  the  licence  we  assume  of 
speaking  of  phenomena  as  states  of  the  various  objects  which 
take  part  in  them,  (an  artifice  of  which  so  much  use  has  been 
made  by  some  philosophers.  Brown  in  particular,  for  the  appa- 
rent explanation  of  phenomena,)  is  simply  a  sort  of  logical 
fiction,  useful  sometimes  as  one  among  several  modes  of 
expression,  but  which  should  never  be  supposed  to  be  tbe 
enunciation  of  a  scientific  truth.  Even  those  attributes  of 
an  object  which  might  seem  with  greatest  propriety  to  be 
called  states  of  the  object  itself,  its  sensible  qualities,  its 
colour,  hardness,  shape,  and  the  like,  are,  in  reality,  (as  no 
one  has  pointed  out  more  clearly  than  Brown  himself) 
phenomena  of  causation,  in  which  the  substance  is  distinctly 
the  agent,  or  producing  cause,  the  patient  being  our  own 
organs,  and  those  of  other  sentient  beings.  What  we  call 
states  of  objects,  are  always  sequences  into  which  the 
objects  enter,  generally  as  antecedents  or  causes ;  and  things 
are  never  more  acitive  than  in  the  production  of  those  phe- 
nomena in  which  they  are  said  to  be  acted  upon.  Thus, 
in  the  example  of  a  stone  falling  to  the  earth,  according  to 
the  theory  of  gravitation  the  stone  is  as  much  an  agent  as 
the  earth,  which  not  only  attracts,  but  is  itself  attracted  by, 
the  stone.  In  the  case  of  a  sensation  produced  in  our  organs, 
the  laws  of  our  organization,  and  even  those  of  our  minds,  are 
as  directly  operative  in  determining  the  effect  produced,  as  the 
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laws  of  the  outward  object.  Though  we  call  prussic  acid  the 
agent  of  a  person's  deaths  the  whole  of  the  vital  and  organic 
properties  of  the  patient  are  as  actively  instrumental  as  the 
poison^  in  the  chain  of  efiects  which  so  rapidly  terminates  his 
sentient  existence.  In  the  process  of  education,  we  may 
call  the  teacher  the  agent^  and  the  scholar  only  the  material 
acted  upon ;  yet  in  truth  all  the  facts  which  pre-existed  in  the. 
scholar's  mind  exert  either  co-operating  or  counteracting 
agencies  in  relation  to  the  teacher's  efforts.  It  is  not  light 
alone  which  is  the  agent  in  vision,  but  light  coupled  with  the 
active  properties  of  the  eye  and  brain,  and  with  those  of  the 
visible  object.  The  distinction  between  agent  and  patient  is 
merely  verbal :  patients  are  always  agents ;  in  a  great  pro-< 
portion,  indeed,  of  all  natural  phenomena,  they  are  so  to 
such  a  degree  as  to  react  forcibly  on  the  causes  which 
acted  upon  them :  and  even  when  this  ia  not  the  case,  they 
contribute,  in  the  same  manner  as  any  of  the  other  condi- 
tions, to  the  production  of  the  effect  of  which  they  are 
vulgarly  treated  as  the  mere  theatre.  All  the  positive  condi- 
tions of  a  phenomenon  are  alike  agents,  alike  active ;  and  in 
any  expression  of  the  cause  which  professes  to  be  complete, 
none  of  them  can  with  reason  be  excluded,  except  such  as 
have  already  been  implied  in  the  words  used  for  describing 
the  effect;  nor  by  including  even  these  would  there  be  in- 
curred any  but  a  merely  verbal  inconsistency. 

§  5.  It  now  remains  to  advert  to  a  distinction  which  is 
of  first-rate  importance  both  for  clearing  up  the  notion  of 
cause,  and  for  obviating  a  very  specious  objection  often  made 
against  the  view  which  we  have  taken  of  the  subject. 

When  we  define  the  cause  of  anything  (in  the  only  sense 
in  which  the  present  inquiry  has  any  concern  with  causes)  to 
be  "  the  antecedent  which  it  invariably  follows,"  we  do  not 
use  this  phrase  as  exactly  synonymous  with  ^'  the  antecedent 
which  it  invariably  has  followed  in  our  past  experience." 
Such  a  mode  of  conceiving  causation  would  Ije  liable  to  the 
objection  very  plausibly  urged  by  Dr.  Reid,  namely,  that 
according  to  this  doctrine  night  must  be  the  cause  of  day. 
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and  day  the  cause  of  night;  since  these  phenomena  have 
invariably  succeeded  one  another  from  the  beginning  of  the 
world.  But  it  is  necessary  to  our  using  the  word  cause,  that 
we  should  believe  not  only  that  the  antecedent  always  ias 
been  followed  by  the  consequent,  but  that,  as  long  as  the 
present  constitution  of  things*  endures,  it  always  will  be  so. 
And  this  would  not  be  true  of  day  and  night.  We  do  not 
believe  that  night  will  be  followed  by  day  under  all  imagi- 
nable circumstances,  but  only  that  it  will  be  so  provided  the 
sun  rises  above  the  horizon.  If  the  sun  ceased  to  rise,  which^ 
for  aught  we  know,  may  be  perfectly  compatible  with  the 
general  laws  of  matter,  night  would  be,  or  might  be,  eternal. 
On  the  other  hand,  if  the  sun  is  above  the  horizon,  his  light 
not  extinct,  and  no  opaque  body  between  us  and  him,  we 
believe  firmly  that  unless  a  change  takes  place  in  the  pro- 
perties of  matter,  this  combination  of  antecedents  will  be 
followed  by  the  consequent,  day ;  that  if  the  combination  of 
antecedents  could  be  indefinitely  prolonged,  it  would  be 
always  day;  and  that  if  the  same  combination  had  always 
existed,  it  would  always  have  been  day,  quite  independently 
of  night  as  a  previous  condition.  Therefore  is  it  that  we  do 
not  call  night  the  cause,  nor  even  a  condition,  of  day.  The 
existence  of  the  sun  (or  some  such  luminous  body),  and  there 
being  no  opaque  medium  in  a  straight  linef  between  that 
body  and  the  part  of  the  earth  where  we  are  situated,  are  the 
sole  conditions ;  and  the  union  of  these,  without  the  addition 
of  any  superfluous  circumstance,  constitutes  the  cause.  This 
is  what  writers  mean  when  they  say  that  the  notion  of  cause 

*  I  mean  by  thU  expression,  the  ultimate  laws  of  nature  (whateTer  they  may 
be)  as  distinguished  from  the  derivatiTe  kws  and  from  the  collocations.  The 
diurnal  revolution  of  the  earth  (for  example)  is  not  a  part  of  the  constitution  of 
things,  because  nothing  can  be  so  called  which  might  possibly  be  terminated  or 
altered  by  natural  causes. 

t  I  use  the  words  "  straight  line"  for  brevity  and  simplicity.  In  reality 
the  line  in  question  is  not  exactly  straight,  for,  from  the  effect  of  refraction,  we 
actually  see  the  sun  for  a  short  interval  during  which  the  opaque  mass  of  the 
earth  is  interposed  in  a  direct  line  between  the  sun  and  our  eyes  ;  thus  realising, 
though  but  to  a  limited  extent^  the  coveted  desideratvun  of  seeing  round  a 
comer. 
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involveiB  the  idea  of  necessity.  If  there  be  any  meaning 
which  confessedly  belongs  to  the  term  necessity^  it  is  nncoH' 
ditionalness.  That  which  is  necessary^  that  which  must  be^ 
means  that  which  will  be,  whatever  supposition  we  may  make 
in  regard  to  all  other  things.  The  succession  of  day  and  night 
evidently  is  not  necessary  in  this  sense.  It  is  conditional  on 
the  occurrence  of  other  antecedents.  That  which  will  be 
followed  by  a  given  consequent  when,  and  only  when,  some 
third  circumstance  also  exists,  is  not  the  cause,  even  though 
no  case  should  ever  have  occurred  in  which  the  phenomenon 
took  place  without  it. 

Invariable  sequence,  therefore,  is  not  synonymous  with 
causation,  unless  the  sequence,  besides  being  invariable,  is 
unconditional.  There  are  sequences,  as  uniform  i^  past 
experience  as  any  others  whatever,  which  yet  we  do  not  re- 
gard as  cases  of  causation,  but  as  conjunctions  in  some  sort 
accidental.  Such,  to  an  accurate  thinker,  is  that  of  day  and 
night.  The  one  might  have  existed  for  any  length  of  time, 
and  the  other  not  have  followed  the  sooner  for  its  existence ; 
it  follows  only  if  certain  other  antecedents  exist ;  and  where 
those  antecedents  existed,  it  would  follow  in  any  case.  No 
one,  probably,  ever  called  night  the  cause  of  day;  mankind 
must  so  soon  have  arrived  at  the  very  obvious  generalization, 
that  the  state  of  general  illumination  which  we  call  day  would 
follow  from  the  presence  of  a  sufficiently  luminous  body, 
whether  darkness  had  preceded  or  not. 

We  may  define,  therefore,  the  cause  of  a  phenomenon,  to 
be  the  antecedent,  or  the  concurrence  of  antecedents,  on 
which  it  is  invariably  and  unconditionally  consequent.  Or  if 
we  adopt  the  convenient  modification  of  the  meaning  of  the 
word  cause,  which  confines  it  to  the  assemblage  of  positive 
conditions  without  the  negative,  then  instead  of  ''uncondi- 
tionally,^' we  must  say,  ''subject  to  no  other  than  negative 
conditions.^' 

To  some  it  may  appear,  that  the  sequence  between  night 
and  day  being  invariable  in  our  experience,  we  have  as  much 
ground  in  this  case  as  experience  can  give  in  any  case,  for 
recognising  the  two  phenomena  as  cause  and  efiect;  and  that 
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to  say  that  more  is  necessary — ^to  require  a  belief  that  the 
saecession  is  unconditiobal^  or  in  other  words  that  it  would 
be  invariable  under  all  changes  of  circumstances,  is  to  acknow- 
ledge in  causation  an  element  of  belief  not  derived  from 
experience.  The  answer  to  this  is,  that  it  is  experience  itself 
which  teaches  us,  that  one  uniformity  of  sequence  is  con- 
ditional and  another  unconditional.  When  we  judge  that  the 
succession  of  night  and  day  is  a  derivative  sequence,  depending 
on  something  else,  we  proceed  on  grounds  of  experience.  It 
is  the  evidence  of  experience  which  convinces  us  that  day 
could  equally  exist  without  being  followed  by  night,  and  that 
night  could  equally  exist  without  being  followed  by  day.  To 
say  that  these  beliefs  are  ''  not  generated  by  our  mere  obser- 
vation of  sequence,'**  is  to  forget  that  twice  in  every  twenty- 
four  hours,  when  the  sky  is  clear,  we  have  an  experiment 
turn  crucis  that  the  cause  of  day  is  the  sun.  We  have  an 
experimental  knowledge  of  the  sun  which  justiQes  us  on 
experimental  grounds  in  concluding,  that  if  the  sun  were 
always  above  the  horizon  there  would  be  day,  though  there 
had  been  no  night,  and  that  if  the  sun  were  always  below  the 
horizon  there  would  be  night,  though  there  had  been  no  day. 
We  thus  know  from  experience  that  the  succession  of  night 
and  day  is  not  unconditional.  Let  me  add,  that  the  antece- 
dent which  is  only  conditionally  invariable,  is  not  the  inva- 
riable antecedent.  Though  a  fact  may,  in  experience,  have 
always  been  followed  by  another  fact,  yet  if  the  remainder  of 
our  experience  teaches  us  that  it  might  not  always  be  so 
followed,  or  if  the  experience  itself  is  such  as  leaves  room  for 
a  possibility  that  the  known  cases  may  not  correctly  represent 
all  possible  cases,  the  hitherto  invariable  antecedent  is  not 
accounted  the  cause ;  but  why  ?  Because  we  are  not  sure  that 
it  is  the  invariable  antecedent. 

Such  cases  of  sequence  as  that  of  day  and  night  not  only 
do  not  contradict  the  doctrine  which  resolves  causation  into 
invariable  sequence,  but  are  necessarily  implied  in  that 
doctrine.    It  is  evident,  that  from  a  limited  number  of  uncon- 

^  Second  BumtU  Prize  Eteay,  by  the  Bev.  John  Tolloch,  p.  25. 
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ditional  sequences^  there  will  result  a  nmch  greater  number  of 
conditional  ones.  Certain  causes  being  given^  that  is,  certain 
antecedents  which  are  unconditionally  followed  by  certain 
consequents;  the  mere  coexistence  of  these  causes  will  give 
rise  to  an  unlimited  number  of  additional  uniformities.  If 
two  causes  exist  together,  the  effects  of  both  will  exist  toge- 
ther; and  if  many  causes  coexist,  these  causes  (by  what  we 
shall  term  hereafter  the  intermixture  of  their  laws)  will  give 
rise  to  new  effects,  accompanying  or  succeeding  one  another  in 
some  particular  order,  which  order  will  be  invariable  while 
the  causes  continue  to  coexist,  but  no  longer.  The  motion  of 
the  earth  in  a  given  orbit  round  the  sun,  is  a  series  of 
changes  which  follow  one  another  as  antecedents  and  conse- 
quents, and  will  continue  to  do  so  while  the  sun's  attraction, 
and  the  force  with  which  the  earth  tends  to  advance  in  a 
direct  line  through  space,  continue  to  coexist  in  the  same 
quantities  as  at  present.  But  vary  either  of  these  causes, 
and  the  unvarying  succession  of  motions  would  cease  to  take 
place.  The  series  of  the  earth's  motions,  therefore,  though 
a  case  of  sequence  invariable  within  the  limits  of  human 
experience,  is  not  a  case  of  causation.  It  is  not  uncondi- 
tional. 

This  distinction  between  the  relations  of  succession  which 
so  fur  as  we  know  are  unconditional,  and  those  relations, 
whether  of  succession  or  of  coexistence,  which,  like  the  earth's 
motions,  or  the  succession  of  day  and  night,  depend  on  the 
existence  or  on  the  coexistence  of  other  antecedent  facts — 
corresponds  to  the  great  division  which  Dr.  Whewell  and 
other  writers  have  made  of  the  field  of  science,  into  the  in- 
vestigation of  what  they  term  the  Laws  of  Phenomena,  and 
the  investigation  of  causes ;  a  phraseology,  as  I  conceive,  not 
philosophically  sustainable,  inasmuch  as  the  ascertainment  of 
causes,  such  causes  as  the  human  faculties  can  ascertain, 
namely,  causes  which  are  themselves  phenomena,  is,  therefore, 
merely  the  ascertainment  of  other  and  more  universal  Laws  of 
Phenomena.  And  let  me  here  observe,  that  Dr.  Whewell, 
and  in  some  degree  even  Sir  John  Herschel,  seem  to  have 
misunderstood    the    meaning   of   those   writers    who,   like 
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M.  Comte^  limit  the  sphere  of  scientific  investigation  to  Laws 
of  Phenomena,  and  speak  of  the  inqoiiy  into  causes  as  vain 
and  futile.  The  causes  which  M.  Comte  designates  as  inac- 
cessible,  are  efficient  causes.  The  investigation  of  physical, 
as  opposed  to  efficient,  causes  (including  the  study  of  all  the 
active  forces  in  Nature,  considered  as  facts  of  observation)  is 
as  important  a  part  of  M.  Comte's  conception  of  science  as  of 
Dr.  Whewell's.  His  objection  to  the  word  cause,  is  a  mere 
matter  of  nomenclature,  in  which,  as  a  matter  of  nomencla- 
ture, I  consider  him  to  be  entirely  wrong.  *'  Those,"  it  is 
justly  remarked  by  Mr.  Bailey,*  ''  who,  like  M.  Comte,  object 
to  designate  events  as  causes  are  objecting  without  any  real 
ground  to  a  mere  but  extremely  convenient  generalization,  to 
a  very  useful  common  name,  the  employment  of  which 
involves,  or  needs  involve,  no  particular  theory .''  To  which 
it  may  be  added,  that  by  rejecting  this  form  of  expression, 
M.  Comte  leaves  himself  without  any  term  for  marking  a 
distinction,  which,  however  incorrectly  expressed,  is  not  only 
real,  but  is  one  of  the  fundamental  distinctions  in  science; 
indeed  it  is  on  this  alone,  as  we  shall  hereafter  find,  that  the 
possibility  rests  of  framing  a  rigorous  Canon  of  Induction. 
And  as  things  left  without  a  name  are  apt  to  be  forgotten,  a 
Canon  of  that  description  is  not  one  of  the  many  benefits 
which  the  philosophy  of  Induction  has  received  from  M. 
Comte's  great  powers. 

§  6.  Does  a  cause  always  stand  with  its  effect  in  the 
relation  of  antecedent  and  consequent  ?  Do  we  not  often  say 
of  two  simultaneous  facts  that  they  are  cause  and  effect — as 
when  we  say  that  fire  is  the  cause  of  warmth,  the  sun  and 
moisture  the  cause  of  vegetation,  and  the  like  ?  Since  a  cause 
does  not  necessarily  perish  because  its  effect  has  been  pro- 
duced, the  two  things  do  very  generally  coexist ;  and  there 
are  some  appearances,  and  some  common  expressions,  seeming 
to  imply  not  only  that  causes  may,  but  that  they  must,  be 
contemporaneous  with  their  effects.     Cessante  causa  cessat  et 

*  Letten  <m  ih$  PkUatophy  of  the  Humtm  Mind,  First  Series,  p.  219. 
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effectus,  has  been  a  dogma  of  the  schools :  the  necessity  for 
the  continued  existence  of  the  cause  in  order  to  the  continu- 
ance of  the  effect,  seems  to  have  been  once  a  generally  received 
doctrine.  Eepler's  numerous  attempts  to  account  for  the 
motions  of  the  heavenly  bodies  on  mechanical  principles^  were 
rendered  abortive  by  his  always  supposing  that  the  force  which 
set  those  bodies  in  motion  must  continue  to  operate  in  order 
to  keep  up  the  motion  which  it  at  first  produced.  Yet  there 
were  at  all  times  many  familiar  instances  of  the  continuance 
of  effects^  long  after  their  causes  had  ceased.  A  coup  de  soldi 
g^ves  a  person  a  brain  fever :  will  the  fever  go  off  as  soon  as 
he  is  moved  out  of  the  sunshine?  A  sword  is  run  through 
his  body  :  must  the  sword  remain  in  his  body  in  order  that  he 
may  continue  dea4  ?  A  ploughshare  once  made^  remains  a 
ploughshare^  without  any  continuance  of  heating  and  ham- 
merings and  even  after  the  man  who  heated  and  hammered  it 
has  been  gathered  to  his  fathers.  On  the  other  hand^  the 
pressure  which  forces  up  the  mercury  in  an  exhausted  tube 
must  be  continued  in  order  to  sustain  it  in  the  tube.  This 
(it  may  be  replied)  is  because  another  force  is  acting  without 
intermission,  the  force  of  gravity,  which  would  restore  it  to 
its  level,  unless  counterpoised  by  a  force  equally  constant. 
But  again;  a  tight  bandage  causes  pain,  which  pain  will 
sometimes  go  off  as  soon  as  the  bandage  is  removed.  The 
illumination  which  the  sun  diffuses  over  the  earth  ceases 
when  the  sun  goes  down. 

There  is,  therefore,  a  distinction  to  be  drawn.  The  con- 
ditions which  are  necessary  for  the  first  production  of  a  phe- 
nomenon, are  occasionally  also  necessary  for  its  continuance ; 
though  more  commonly  its  continuance  requires  no  condition 
except  negative,  ones.  Most  things,  once  produced,  continue 
as  they  are,  until  something  changes  or  destroys  them ;  but 
some  require  the  permanent  presence  of  the  agencies  which 
produced  them  at  first.  These  may,  if  we  please,  be  considered 
as  instantaneous  phenomena,  requiring  to  be  renewed  at  each 
instant  by  the  cause  by  which  they  were  at  first  generated. 
Accordingly,  the  illumination  of  any  given  point  of  space 
has   always    been    looked   upon    as   an    instantaneous    &ct. 
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which  perishes  and  is  perpetually  renewed  as  long  as  the 
necessary  conditions  subsist.  If  we  adopt  this  language  we 
avoid  the  necessity  of  admitting  that  the  continuance  of  the 
cause  is  ever  required  to  maintain  the  effect.  We  may  say^ 
it  is  not  required  to  maintain,  but  to  reproduce,  the  effect^  or 
else  to  counteract  some  force  tending  to  destroy  it.  And  this 
may  be  a  convenient  phraseology.  But  it  is  only  a  phraseo- 
logy.  The  fact  remains,  that  in  some  cases  (though  these  are 
a  minority)  the  continuance  of  the  conditions  which  produced 
an  effect  ia  necessary  to  the  continuance  of  the  effect. 

As  to  the  ulterior  question,  whether  it  is  strictly  necessary 
that  the  cause,  or  assemblage  of  conditions,  should  precede, 
by  ever  so  short  an  instant,  the  production  of  the  effect,  (a 
question  raised  and  argued  with  much  ingenuity  by  Sir  John 
Herschel  in  an  Essay  already  quoted,*)  the  inquiry  is  of  no 
consequence  for  our  present  purpose.  There  certainly  are 
cases  in  which  the  effect  follows  without  any  interval  per- 
ceptible by  our  faculties ;  and  when  there  is  an  interval,  we 
cannot  tell  by  how  many  intermediate  links  imperceptible  to 
us  that  interval  may  really  be  filled  up.  But  even  granting 
that  an  effect  may  commence  simultaneously  with  its  cause, 
the  view  I  have  taken  of  causation  is  in  no  way  practically 
affected.  Whether  the  cause  and  its  effect  be  necessarily 
successive  or  not,  the  beginning  of  a  phenomenon  is  what 
implies  a  cause,  and  causation  is  the  law  of  the  succession  of 
phenomena.  If  these  axioms  be  granted,  we  can  afford, 
though  I  see  no  necessity  for  doing  so,  to  drop  the  words 
antecedent  and  consequent  as  applied  to  cause  and  effect.  I 
have  no  objection  to  define  a  cause,  the  assemblage  of  phe- 
nomena, which  occurring,  some  other  phenomenon  invariably 
cpmmeuces,  or  has  its  origin.  Whether  the  effect  coincides 
in  point  of  time  with,  or  immediately  follows,  the  hindmost 
of  its  conditions,  ia  immaterial.  At  all  events  it  does  not 
precede  it ;  and  when  we  are  in  doubt,  between  two  coexistent 
phenomena,  which  is  cause  and  which  effect,  we  rightly  deem 
the  question  solved  if  we  can  ascertain  which  of  them  pre- 
ceded the  other. 

*  Bttaytf  pp.  206-208. 
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§  7.  It  continually  happens  that  sevend  different  phe- 
nomena, which  are  not  in  the  slightest  degree  dependent  or 
conditional  on  one  another,  are  found  all  to  depend^  as  the 
phrase  is^  on  one  and  the  same  agent;  in  other  words,  one 
and  the  same  phenomenon  is  seen  to  be  followed  by  several 
sorts  of  effects  quite  heterogeneous,  but  which  go  on  simul- 
taneously one  with  another;  provided,  of  course,  that  all  other 
conditions  requisite  for  each  of  them  also  exist.  Thus,  the  sun 
produces  the  celestial  motions,  it  produces  daylight,  and  it 
produces  heat.  The  earth  causes  the  fall  of  heavy  bodies,  and 
it  also,  in  its  capacity  of  a  great  magnet,  causes  the  phe- 
nomena of  the  magnetic  needle,  A  crystal  of  galena  causes 
the  sensations  of  hardness,  of  weight,  of  cubical  form,  of  grey 
colour,  and  many  others  between  which  we  can  trace  no  inter- 
dependence. The  purpose  to  which  the  phraseology  of  Pro- 
perties and  Powers  is  specially  adapted,  is  the  expression  of 
this  sort  of  cases.  When  the  same  phenomenon  is  followed 
(either  subject  or  not  to  the  presence  of  other  conditions)  by 
effects  of  different  and  dissimilar  orders,  it  is  usual  to  say  that 
each  different  sort  of  effect  is  produced  by  a  different  property 
of  the  cause.  Thus  we  distinguish  the  attractive  or  gravi- 
tative  property  of  the  earth,  and  its  magnetic  property :  the 
gravitative,  luminiferous,  and  calorific  properties  of  the  sun : 
the  colour,  shape,  weight,  and  hardness  of  a  crystal.  These 
are  mere  phrases,  which  explain  nothing,  and  add  nothing  to 
our  knowledge  of  the  subject;  but,  considered  as  abstract 
names  denoting  the  connexion  between  the  different  effects 
produced  and  the  object  which  produces  them,  they  are  a  very 
powerful  instrument  of  abridgment,  and  of  that  acceleration  of 
the  process  of  thought  which  abridgment  accomplishes. 

This  class  of  considerations  leads  to  a  conception  which  we 
shall  find  to  be  of  great  importance,  that  of  a  Permanent 
Cause,  or  original  natural  agent.  There  exist  in  nature  a 
number  of  permanent  causes,  which  have  subsisted  ever  since 
the  human  race  has  been  in  existence,  and  for  an  indefinite 
and  probably  an  enormous  length  of  time  previous.  The  sun, 
the  earth,  and  planets,  with  their  various  constituents,  air, 
water,  and  other  distinguishable  substances,  whether  simple  or 
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compound^  of  which  nature  Ib  made  up^  are  such  Permanent 
Causes.    These  have  existed^  and  the  effects  or  consequences 
which  they  were  fitted  to  produce  have  taken  place  (as  often 
as  the  other  conditions  of  the  production  met,)  from  the  veiy 
beginning  of  our  experience.     But  we  can  give  no  account  of 
the  origin  of  the  Permanent  Causes  themselves.     Why  these 
particular  natural  agents  existed  originally  and  no  others^  or 
why  they  are  commingled  in  such  and  such  proportions^  and 
distributed  in  such  and  such  a  manner  throughout  space^  is  a 
question  we  cannot  answer.     More  than  this :  we  can  discover 
nothing  regular  in  the  distribution  itself;  we  can  reduce  it  to 
no  uniformity^  to  no  law.    There  are  no  means  by  which^  from 
the  distribution  of  these  causes  or  agents  in  one  part  of  spacc» 
we  could  conjecture  whether  a  similar  distribution  prevails  in 
another.      The  coexistence^   therefore^  of  Primeval   Causes^ 
ranks^  to  us^  among  merely  casual  concurrences :  and  all  those 
sequences  or  coexistences  among  the  effects  of  several  such 
causes^  which^  though  invariable  while  those  causes  coexist, 
would^  if  the  coexistence  terminated^  terminate  along  with  it, 
we  do  not  class  as  cases  of  causation^  or  laws  of  nature :  we 
can  only  calculate  on  finding  these  sequences  or  coexistences 
where  we  know  by  direct  evidence^  that  the  natural  agents  on 
the  properties  of  which  they  ultimately  depend^  are  distributed 
in  the  requisite  manner.     These  Permanent  Causes  are  not 
always  objects;    they  are  sometimes   events^  that  is  to  say, 
periodical  cycles  of  events,  that  being  the  only  mode  in  which 
events  can  possess  the  property  of  permanence.     Not  only,  for 
instance,  is  the  earth  itself  a  permanent  cause,  or  primitive 
natural  agent,  but  the  earth's  rotation  is  so  too :  it  is  a  cause 
which  has  produced,  from  the  earliest  period,  (by  the  aid  of 
other  necessary  conditions,)  the  succession  of  day  and  night, 
the  ebb  and  flow  of  the  sea,  and  many  other  effects,  while,  as 
we  can  assign  no  cause  (except  conjecturally)  for  the  rotation 
itself,  it  is  entitled  to  be  ranked  as  a  primeval  cause.     It  is, 
however,  only  the  origin  of  the  rotation  which  is  mysterious  to 
us  :  once  begun,  its  continuance  is  accounted  for  by  the  first 
law  of  motion  (that  of  the  permanence  of  rectilinear  motion 
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once  impressed)  combined  with  the  gravitation  of  the  parts  of 
the  earth  towards  one  another. 

All  phenomena  without  exception  which  begin  to  exists 
that  is,  all  except  the  primeval  causes,  are  effects  either  im- 
mediate or  remote  of  those  primitive  facts,  or  of  some  combi- 
nation of  them.  There  is  no  Thing  produced^  no  event 
happening,  in  the  known  universe,  which  is  not  connected 
by  an  uniformity,  or  invariable  sequence,  with  some  one  or 
more  of  the  phenomena  which  preceded  it ;  insomuch  that  it 
will  happen  again  as  often  as  those  phenomena  occur  again^ 
and  as  no  other  phenomenon  having  the  character  of  a  coun- 
teracting cause  shall  coexist.  These  antecedent  phenomena, 
again,  were  connected  in  a  similar  manner  with  some  that 
preceded  them ;  and  so  on,  until  we  reach,  as  the  ultimate 
step  attainable  by  us,  either  the  properties  of  some  one 
primeval  cause,  or  the  conjunction  of  several.  The  whole  of 
the  phenomena  of  nature  were  therefore  the  necessary,  or  in 
other  words,  the  unconditional,  consequences  of  some  former 
collocation  of  the  Permanent  Causes. 

The  state  of  the  whole  universe  at  any  instant,  we  believe 
to  be  the  consequence  of  its  state  at  the  previous  instant; 
insomuch  that  one  who  knew  all  the  agents  which  exist  at  the 
present  moment,  their  collocation  in  space,  and  all  their  pro- 
perties, in  other  words,  the  laws  of  their  agency,  could  predict 
the  whole  subsequent  history  of  the  universe,  at  least  unless 
some  new  volition  of  a  power  capable  of  controlling  the 
universe  should  supervene.^   And  if  any  particular  states  of  the 


*  To  the  universftlity  which  mankind  are  agreed  in  aftcribing  to  the  Law  of 
Causation,  there  is  one  claim  of  exception,  one  disputed  case,  that  of  the  Human 
Will ;  the  determinations  of  which,  a  large  class  of  metaphysicians  are  not 
willing  to  regard  as  following  the  causes  called  motives,  according  to  tm  strict 
laws  as  thdse  which  they  suppose  to  exist  in  the  world  of  mere  matter.  This 
controverted  point  will  undergo  a  special  examination  when  we  come  to  treat 
particularly  of  the  Logic  of  the  Moral  Sciences  (Book  yi.  ch.  2).  In  the  mean 
time  I  may  remark  that  thebe  metaphysicians,  who,  it  must  be  observed,  ground 
the  main  part  of  their  objection  on  the  supposed  repugnance  of  the  doctrine  in 
question  to  our  consciousnesH,  seem  to  me  to  mistake  the  fact  which  conscious- 
ness  testifies  against.     What  is  really  in  contradiction  to  consciousness,  they 

VOL.   I.  2,0 
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entire  universe  could  ever  recur  a  second  time,  all  subsequent 
states  would  return  too,  and  history  would,  like  a  circulating 
decimal  of  many  figures,  periodically  repeat  itself: — 

Jam  redit  et  virgo,  redeunt  SatnrniA  regna.  .  .  . 
Alter  erit  turn  Tiphys,  et  altera  que  yehat  Argo 
Delectofl  beroas ;  emnt  quoque  altera  bella^ 
Atque  iterum  ad  Trojam  DiagnuB  mittetur  Achilles. 

And  though  things  do  not  really  revolve  in  this  eternal  round, 
the  whole  series  of  events  in  the  history  of  the  universe,  past 
and  future,  is  not  the  less  capable,  in  its  own  nature,  of  being 
constructed  a  priori  by  any  one  whom  we  can  suppose 
acquainted  with  the  original  distribution  of  all  natural  agents, 
and  with  the  whole  of  their  properties,  that  is,  the  laws  of 
succession  existing  between  them  and  their  effects :  saving  the 
far  more  than  human  powers  of  combination  and  calculation 
which  would  be  required,  even  in  one  possessing  the  data,  for 
the  actual  performance  of  the  task. 

§  8.  Since  everything  which  occurs  is  determined  by 
laws  of  causation  and  collocations  of  the  original  causes,  it 
fallows  that  the  coexistences  which  are  observable  among 
effects  cannot  be  themselves  the  subject  of  any  similar  set  of 
laws,  distinct  from  laws  of  causation.  Uniformities  there  are, 
as  well  of  coexistence  as  of  succession,  among  effects;  but 
these  must  in  all  cases  be  a  mere  result  either  of  the  identity 
or  of  the  coexistence  of  their  causes :  if  the  causes  did  not  co- 
exist, neither  could  the  effects.  And  these  causes  being  also 
etfects  of  prior  causes,  and  these  of  others,  until  we  reacli  the 
primeval  causes,  it  follows  that  (except  in  the  case  of  effects 
which  can  be  traced  immediately  or  remotely  to  one  and  the 

nvould,  I  think,  on  strict  self-examination,  find  to  be,  the  application  to  human 
actions  and  volitions  of  the  ideas  involved  in  the  common  use  of  the  term 
Necessity ;  which  I  agree  with  them  in  objecting  to.  But  if  they  would 
consider  that  by  saying  that  a  person^s  actions  necasarily  follow  from  his 
character,  all  that  is  really  meant  (for  no  more  is  meant  in  any  case  whatever  of 
causation)  is  that  he  invariably  doet  act  in  conformity  to  his  character,  and 
that  any  one  who  thoroughly  knew  his  character  could  certainly  predict  how  he 
would  act  in  any  sup|H>8able  case ;  they  probably  would  not  find  this  doctrine 
either  contrary  to  their  experience  or  revolting  to  their  feelings.  And  no  mofe 
than  this  is  contended  for  by  any  one  but  an  Asiatic  fataliat. 
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same  causae)  the  coexistences  of  phenomeua  can  in  no  case  be 
universal^  aniess  the  coexistences  of  the  primeval  causes  to 
which  the  effects  are  ultimately  traceable,  can  be  reduced  to 
an  universal  law :  but  we  have  seen  that  they  cannot.  There 
are,  accordingly,  no  original  and  independent,  in  other  words 
no  unconditional,  uniformities  of  coexistence,  between  effects 
of  different  causes;  if  they  coexist,  it  is  only  because  the 
causes  have  casually  coexisted.  The  only  independent  and 
unconditional  coexistences  which  are  sufficiently  invariable  to 
have  any  claim  to  the  character  of  laws,  are  between  different 
and  mutually  independent  effects  of  the  same  cause ;  in  other 
words,  between  different  properties  of  the  same  natural  agent. 
This  portion  of  the  Laws  of  Nature  will  be  treated  of  in  the 
latter  part  of  the  present  Book,  under  the  name  of  the  Specific 
Properties  of  Kinds. 

§  9.  It  is  proper  in  this  place  to  advert  to  a  rather 
ancient  doctrine  respecting  causation,  which  has  been  revived 
during  the  last  few  years  in  many  quarters,  and  at  present 
gives  more  signs  of  life  than  any  other  theory  of  causation  at 
variance  with  that  set  forth  in  the  preceding  pages. 

According  to  the  theory  in  question.  Mind,  or,  to  speak 
more  precisely,  Will,  is  the  only  cause  of  phenomena.  The 
type  of  Causation,  as  well  as  the  exclusive  source  from  which 
we  derive  the  idea,  is  our  own  voluntary  agency.  Here,  and 
here  only  (it  is  said)  we  have  direct  evidence  of  causation. 
We  know  that  we  can  move  our  bodies.  Respecting  the 
phenomena  of  inanimate  nature,  we  have  no  other  direct 
knowledge  than  that  of  antecedence  and  sequence.  But  in 
the  case  of  our  voluntiiry  actionj^,  it  is  affirmed  that  we  are 
conscious  of  power,  before  we  have  experience  of  results.  An 
act  of  volition,  whether  followed  by  an  effect  or  not,  is  accom- 
panied by  a  consciousness  of  effort,  "  of  force  exerted,  of  power 
in  action,  which  is  necessarily  causal,  or  causative.**  This 
feeling  of  energy  or  force,  inherent  in  an  act  of  will,  is  know- 
ledge a  j!?W(?n  ;  assurance,  prior  to  experience,  that  we  have 
the  power  of  causing  effects.  Volition,  therefore,  it  is 
asserted,  is  something  more  than  an  unconditional  antecedent ; 

25—2 
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it  is  a  cause,  in  a  diflTerent  sense  from  that  in  which  physical 
phenomena  are  said  to  cause  one  another :  it  is  an  Efficient 
Cause.  From  this  the  transition  is  easy  to  the  further  doc- 
trine, that  Volition  is  the  9oU  Efficient  Cause  of  all  pheno- 
mena. "  It  is  inconceivable  that  dead  force  could  continue 
unsupported  for  a  moment  beyond  its  creation.  We  cannot 
even  conceive  of  change  or  phenomena  without  the  energy  of 
a  mind.'*  "  The  word  action  itself/'  says  another  writer  of 
the  same  school,  '^  has  no  real  significance  except  when  applied 
to  the  doings  of  an  intelligent  agent.  Let  any  one  conceive, 
if  he  can,  of  any  power,  energy,  or  force,  inherent  in  a  lump 
of  matter.''  Phenomena  may  have  the  semblance  of  being 
produced  by  physical  causes,  but  they  are  in  reality  produced, 
say  these  writers,  by  the  immediate  agency  of  mind.  All 
things  which  do  not  proceed  from  a  hunuui  (or,  I  suppose,  an 
animal)  will,  proceed,  they  say,  directly  from  divine  will. 
The  earth  is  not  moved  by  the  combination  of  a  centripetal 
and  a  projectile  force;  this  is  but  a  mode  of  speaking,  which 
serves  to  facilitate  our  conceptions.  It  is  moved  by  the  direct 
volition  of  an  omnipotent  Being,  in  a  path  coinciding  with 
that  which  we  deduce  from  the  hypothesis  of  these  two  forces. 

As  I  have  so  often  observed,  the  general  question  of  the 
existence  of  Efficient  Causes  does  not  fall  within  the  limits  of 
our  subject :  but  a  theory  which  represents  them  as  capable  of 
being  subjects  of  human  knowled*^,  and  which  passes  off  as 
efficient  causes  what  are  only  physical  or  phenomenal  causes, 
belongs  as  much  to  Logic  as  to  Metaphysics,  and  is  a  fit 
subject  for  discussion  here. 

To  my  apprehension,  a  volition  is  not  an  efficient,  but 
simply  a  physical,  cause.  Our  will  causes  our  bodily  actions 
in  the  same  sense,  and  in  no  other,  in  which  cold  causes  ice, 
or  a  spark  causes  an  explosion  of  gunpowder.  The  volition, 
a  state  of  our  mind,  is  the  antecedent ;  the  motion  of  our 
limbs  in  conformity  to  the  volition,  is  the  consequent.  This 
sequence  I  conceive  to  be  not  a  subject  of  direct  consciousness, 
in  the  sense  intended  by  the  theoiy.  The  antecedent,  indeed, 
and  the  consequent,  are  subjects  of  consciousness.  But  the 
connexion  between  them  is  a  subject  of  experience.  I  cannot 
admit  that  our  consciousness  of  the  volition  contains  in  itself 
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any  h  priori  knowledge  that  the  muscular  motion  will  follow. 
If  our  nerves  of  motion  were  paralyzed^  or  our  muscles  stiff 
and  inflexible^  and  had  been  so  all  our  lives,  I  do  not  see  the 
slightest  ground  for  supposing  that  we  should  ever  (unless  by 
information  from  other  people)  have  known  anything  of  voli- 
tion as  a  physical  power^  or  been  conscious  of  any  tendency 
in  feelings  of  our  mind  to  produce  motions  of  our  body^  or  of 
other  bodies.  I  will  not  undertake  to  say  whether  we  should 
in  that  case  have  had  the  physical  feeling  which  I  suppose  is 
meant  when  these  writers  speak  of  ^^  consciousness  of  effort :'' 
I  see  no  reason  why  we  should  not ;  since  that  physical  feeling 
is  probably  a  state  of  nervous  sensation  beginning  and  ending 
in  the  brain,  without  involving  the  motory  apparatus :  but  we 
certainly  should  not  have  designated  it  by  any  term  equivalent 
to  effort,  since  effoi*t  implies  consciously  aiming  at  an  end, 
which  we  should  not  only  in  that  case  have  had  no  reason  to 
do,  but  could  not  even  have  had  the  idea  of  doing.  If  conscious 
at  all  of  this  peculiar  sensation,  we  should  have  been  conscious 
of  it,  I  conceive,  only  as  a  kind  of  uneasiness,  accompanying 
our  feelings  of  desire. 

It  is  well  argued  by  Sir  William  Hamilton  against  the 
theory  in  question,  that  it  "  is  refuted  by  the  consideration, 
that  between  the  overt  fact  of  corporeal  movement  of  which 
we  are  cognisant,  and  the  internal  act  of  mental  determination 
of  which  we  are  also  cognisant,  there  intervenes  a  numerous 
series  of  intermediate  a^^eucies  of  which  we  have  no  know- 
ledge ;  and,  consequently,  that  we  can  have  no  consciousness 
of  any  causal  connection  between  the  extreme  links  of  this 
chain,  the  volition  to  move  and  the  limb  moving,  as  this 
hy|^K)thesis  asserts.  No  one  is  immediately  conscious,  for 
*  example,  of  moving  his  arm  through  his  volition.  Previously 
to  this  ultimate  movement,  muscles,  nerves,  a  multitude  of 
solid  and  fluid  parts,  must  be  set  in  motion  by  the  will,  but  of 
this  motion  we  know,  from  consciousness,  absolutely  nothing. 
A  person  struck  with  paralysis  is  conscious  of  no  inability  in 
his  limb ^  to  fulfil  the  determinations  of  his  will;  and  it  is 
only  afler  having  willed,  and  finding  that  his  limbs  do  not 
obey  his  volition,  that  he  learns  by  this  experience,  that  the 
external  movement  does  not  follow  the  internal  act.     But  as 
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the  paralytic  learns  after  the  volition  that  his  limhs  do  not 
obey  his  mind ;  so  it  is  only  after  volition  that  the  man  iu 
health  learns,  that  his  limbs  do  obey  the  mandates  of  his  will."* 
Those  anrainst  whom  I  am  contending  have  never  pro- 
duced, and  do  not  pretend  to  produce,  any  positive  evidencef 
that  the  power  of  our  will  to  move  our  bodies  would  be  known 
to  us  independently  of  experience.  "What  they  have  to  say 
on  the  subject  is,  that  the  production  of  physical  events  by  a 
will  seems  to  carry  its  own  explanation  with  it,  while  the 
action  of  matter  upon  matter  seems  to  require  something  ehe 
to  explain  it ;  and  is  even,  according  to  them,  "  inconceivable" 
on  any  other  supposition  than  that  some  will  intervenes 
between  the  apparent  cause  and  its  apparent  eflTcct.  They 
thus  rest  their  case  on  an  appeal  to  the  inherent  laws  of 
our  conceptive  faculty;  mistaking,  as  I  apprehend,  for  the 

*  Lectures  on  MetaphyticSy  vol.  ii.  Lect.  xxxix.  pp.  391-2. 

I  reg^t  that  I  cannot  invoke  the  authority  of  Sir  WiQiam  Hamilton  in 
favour  of  my  own  opinions  on  Causation,  as  I  can  against  the  particoUr 
theory  which  I  ara  now  combating.  But  that  acute  thinker  has  a  theory  of 
Causation  peculiar  to  himself,  which  has  never  yet,  as  far  as  I  know,  been 
analytically  examined,  but  which,  I  venture  to  think,  admits  of  as  complete 
refutation  as  any  one  of  the  false  or  insufficient  psychological  theories  whidi 
strew  the  ground  in  such  numbers  under  his  potent  metaphysical  scythe. 

f  Unless  we  arc  to  consider  as  such  the  following  statement,  by  one  of  the 
writers  quoted  in  the  text :  *'  In  the  case  of  mental  exertion,  the  result  to  be 
accomplished  is  prtcontidertd  or  meditated,  and  is  therefore  known  d  priori, 
or  before  experience." — (Bowen's  Lowell  Leeturtt  on  the  Application  of  Jfefo- 
physical  and  EUUcal  Science  to  the  Evidence  oj  Rdiyion^  Boston,  1849.)  This  is 
merely  saying  that  when  we  will  a  thing  we  have  an  idea  of  it.  But  to  have  an 
idea  of  what  we  wish  to  happen,  does  not  imply  a  prophetic  knowledge  that  it 
will  happen.  Perhaps  it  will  be  said  that  the  first  time  we  exerted  our  will, 
when  we  had  of  course  no  experience  of  any  of  the  powers  residing  in  us,  we 
nevertheless  must  already  have  known  that  we  possessed  them,  since  we  cannot 
will  that  which  we  do  not  believe  to  be  in  our  power.  But  the  impossibility  is 
perhaps  in  the  words  only,  and  not  in  the  facts  ;  for  we  may  desire  what  we  do 
not  know  to  be  in  our  power ;  and  finding  by  experience  that  our  bodies  move 
according  to  our  desire,  we  may  then,  and  only  then,  pass  into  the  more  com- 
plicated mental  state  which  is  termed  will. 

After  all,  even  if  we  had  an  instinctive  knowledge  that  our  actions  would 
follow  our  will,  this,  as  Brown  remarks,  would  prove  nothing  as  to  the  nature 
of  Causation.  Our  knowing,  previous  to  experience,  that  an  antecedent  will  be 
followed  by  a  certain  consequent,  would  not  prove  the  relation  between  them  to 
be  anything  more  than  antecedence  and  consequence. 
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laws  of  that  faculty  its  acquired  habits^  grouuded  on  the  spon- 
taneous tendencies  of  its  uncultured  state.  The  succession 
lietween  the  will  to  move  a  limb  and  the  actual  motion^  is  one 
of  the  most  direct  and  instantaneous  of  all  sequences  which 
come  under  our  observation,  and  is  familiar  to  every  moment's 
experience  from  our  earliest  infancy ;  more  familiar  than  any 
succession  of  events  exterior  to  our  bodies,  and  especially 
more  so  than  any  other  case  of  the  apparent  origination  (as 
distinguished  from  the  mere  communication)  of  motion.  Now, 
it  is  the  natural  tendency  of  the  mind  to  be  always  attempting 
to  facilitate  its  conception  of  unfamiliar  facts  by  assimilating 
them  to  others  which  are  familiar.  Accordingly,  our  volun- 
tary acts,  being  the  most  familiar  to  us  of  all  cases  of  causa- 
tion, are,  in  the  infancy  and  early  youth  of  the  human  race, 
spontaneously  taken  as  the  type  of  causation  in  general,  and 
all  phenomena  are  supposed  to  be  directly  produced  by  the 
will  of  some  sentient  being.  This  original  Fetichism  I  shall 
not  characterize  in  the  words  of  Hume,  or  of  any  follower  of 
Hume,  but  in  those  of  a  religious  metaphysician.  Dr.  Reid,  in 
order  more  eSectually  to  show  the  unanimity  which  exists  on 
the  subject  among  all  competent  thinkers. 

"  When  we  turn  our  attention  to  external  objects,  and 
begin  to  exercise  our  rational  faculties  about  them,  we  find 
that  there  are  some  motions  and  changes  in  them  which  we 
have  power  to  produce,  and  that  there  are  many  which  must 
have  some  other  cause.  Either  the  objects  must  have  life  and 
active  power,  as  we  have,  or  they  must  be  moved  or  changed 
by  something  that  has  life  and  active  power,  as  external 
objects  are  moved  by  us. 

'^  Our  first  thoughts  seem  to  be,  that  the  objects  in  which 
we  perceive  such  motion  have  understanding  and  active  power 
as  we  have.  '  Savages,'  says  the  Abbe  Raynal, '  wherever  they 
see  motion  which  they  cannot  account  for,  there  they  suppose 
a  soul.'  All  men  may  be  considered  as  savages  in  this  respect, 
until  they  are  capable  of  instruction,  and  of  using  their  facul- 
ties in  a  more  perfect  manner  than  savage  do. 

'*  The  Abbe  Raynal's  observation  is  suflSciently  confirmed, 
both  from  fact,  and  from  the  structure  of  all  languages. 
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'*  Rude  nations  do  really  believe  sun,  moon,  and  stars, 
earth,  sea,  and  air,  fountains,  and  lakes,  to  have  understandiog 
and  active  power.  To  pay  homa$;^  to  them,  and  implore  their 
favour,  is  a  kind  of  idolatry  natural  to  savages. 

"  All  languages  carry  in  their  structure  the  marks  of  their 
being  formed  when  this  belief  prevailed.  The  distinction  of 
verbs  and  participles  into  active  and  passive,  which  is  found 
in  all  languages,  must  have  been  originally  intended  to  dis- 
tinguish what  is  really  active  from  what  is  merely  passive; 
and  in  all  languages,  we  find  active  verbs  applied  to  those 
objects,  in  which,  according  to  the  Abb^  Baynal^s  observation, 
savages  suppose  a  soul. 

"  Thus  we  say  the  sun  rises  and  sets,  and  comes  to  the 
meridian,  the  moon  changes,  the  sea  ebbs  and  flows,  the  winds 
blow.  Languages  were  formed  by  men  who  believed  these 
objects  to  have  life  and  active  power  in  themselves.  It  was 
therefore  proper  and  natural  to  express  their  motions  and 
changes  by  active  verbs. 

"There  is  no  surer  way  of  tracing  the  sentiments  of 
nations  before  they  have  records,  than  by  the  structure  of 
their  language,  which,  notwithstanding  the  changes  produced 
in  it  by  time,  will  alw^ays  retain  some  signatures  of  the 
thoughts  of  those  by  whom  it  was  invented.  When  we  find 
the  same  sentiments  indicated  in  the  structure  of  all  languages, 
those  sentiments  must  have  been  common  to  the  human 
species  when  languages  were  invented. 

"  When  a  few,  of  superior  intellectual  abilities,  find  leisure 
for  speculation,  they  begin  to  philosophize,  and  soon  discover, 
that  many  of  those  objects  which  at  first  they  believed  to  be 
intelligent  and  active  are  really  lifeless  and  passive.  This  is 
a  very  important  discovery.  It  elevates  the  mind,  emancipates 
from  many  vulgar  superstitions,  and  invito  to  further  dis- 
coveries of  the  same  kind. 

"As  philosophy  advances,  lite  and  activity  in  natural 
objects  retires,  and  leaves  them  dead  and  inactive.  Instead  of 
moving  voluntarily,  we  find  them  to  be  moved  necessarily; 
instead  of  acting,  we  find  them  to  be  acted  upon ;  and  Nature 
appears  as  one  great  machine,  where  one  wheel  is  turned  by 
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another^  that  by  a  third ;  and  how  far  this  necessary  succes- 
sion may  reach^  the  philosopher  does  not  know/'* 

There  is,  then,  a  spontaneous  tendency  of  the  intellect  to 
account  to  itself  for  all  eases  of  causation  by  assimilating  them 
to  the  intentional  acts  of  voluntary  agents  like  itself.  This 
is  the  instinctive  philosophy  of  the  human  mind  in  its  earliest 
stage,  before  it  has  become  familiar  with  any  other  invariable 
sequences  than  those  between  its  own  volitions  and  its  volun- 
tary acts.  As  the  notion  of  fixed  laws  of  succession  among 
external  phenomena  gradually  establishes  itself,  the  propensity 
to  refer  all  phenomena  to  voluntary  agency  slowly  gives  way 
before  it.  The  suggestions,  however,  of  daily  life  continuing 
to  be  more  powerful  than  those  of  scientific  thought,  the 
original  instinctive  philosophy  maintains  its  ground  in  the 
mind,  underneath  the  growths  obtained  by  cultivation,  and 
keeps  up  a  constant  resistance  to  their  throwing  their  roots 
deep  into  the  soil.  The  theory  against  which  I  am  con- 
tending derives  its  nourishment  from  that  substratum.  Its 
strength  does  not  lie  in  argument,  but  in  its  affinity  to  an 
obstinate  tendency  of  the  infancy  of  the  human  mind. 

That  this  tendency,  however,  is  not  the  result  of  an  in- 
herent mental  hiw,  is  pruved  by  superabundant  evidence. 
The  history  of  science,  from  its  earliest  dawn,  shows  that 
mankind  have  not  been  unanimous  in  thinking  either  that 
the  action  of  matter  upon  matter  was  not  conceivable,  or 
that  the  action  of  mind  upon  matter  was.  To  some  thinkers, 
and  some  schools  of  thinkers,  both  in  ancient  and  in  modern 
times,  this  last  has  appeared  much  more  inconceivable 
than  the  former.  Sequences  entirely  physical  and  mate- 
rial, as  soon  as  they  had  become  sufficiently  familiar  to  the 
human  mind,  came  to  be  thought  perfectly  natural,  and  were 
regarded  not  only  as  needing  no  explanation  themselves,  but 
as  being  capable  of  afibrding  it  to  others,  and  even  of  serving 
as  the  ultimate  explanation  of  things  in  general. 

One  of  the  ablest  recent  supporters  of  the  Volitional 
theory  has  furnished  an  explanation,  at  once  historically  true 


*  Beid*8  E99ay9  on  Uu  Active  Powers,  Essay  ir.  oh.  3. 
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and  philosophically  acute^  of  the  failure  of  the  Greek  philo- 
sophers in  physical  inquiry,  in  which,  as  I  conceive,  he  un- 
consciously depicts  his  own  state  of  mind.     "  Their  stumbling- 
block   was  one  as  to  the  nature   of  the   evidence  they   hud 
to  expect  for  their  conviction.  .  .  •  They  had  not  seized  the 
idea  that  they  must  not  expect  to  understand  the  processes 
of  outward  causes,  but  only  their  results:  and  consequently, 
the  whole  physical  philosophy  of  the  Greeks  was  an  attempt 
to  identify  mentally  the  effect  with  its  cause,  to  feel  after 
some  not  only  necessary  but  natural  connexion,  where  they 
meant  by  natural  that  which  would  per  se  carry  some  pi*e- 
sumption  to  their  own  mind.  .  .  .  They  wanted  to  see  some 
reason  why  the  physical  antecedent  should  produce  this  par- 
ticular consequent,  and  their  only  attempts  were  in  directions 
where  they  could  find  such  reasons."*     In  other  words,  they 
were  not  content  merely  to  know  that  one  phenomenon  was 
always  followed  by  another;  they  thought  that  they  had  not 
attained  the  true  aim  of  science,  unless  they  could  perceive 
something  in  the  nature  of  the  one  phenomenon  from  which 
it  might  have  been  known  or  presumed  previous  to  trial  that 
it  would  be  followed  by  the  other :  just  what  the  writer,  who 
has  so  clearly  pointed  out  their  error,  thinks  that  he  per- 
ceives in  the  nature  of  the  phenomenon  Volition.      And  U 
complete  the   statement  of  the  case,  he  should  have  addeJ 
that  these  early  speculators  not  only  made  this  their  aim, 
but  were  quite  satisfied  with  their  success  in   it;   not  only 
sought  for  causes  which  should  carry  in  their  mere  statement 
evidence  of  their  efficiency,  but  fully  believed  that  they  had 
found  such  causes.     The  reviewer  can  see  plainly  that  this 
was  an  error,  because  he  does  not  believe  that  there  exist 
any  relations  between  material  phenomena  which  can  account 
for  their  producing  one  another :  but  the  very  fact  of  the  per- 
sistency of  the  Greeks  in  this  error,  shows  that  their  minds 
were  in  a  very  different  state :  they  were  able  to  derive  from 
the  assimilation  of  physical  facts  to  other  physical  facts,  the 
kind  of  mental  satisfaction  which  we  connect  with  the  word 


*  Pro$pective  Review  for  February  1850. 
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explanation,  and  which  the  reviewer  would  have  us  think  can 
only  be  found  in  referring  phenomena  to  a  will.  When 
Thales  and  Hippo  held  that  moisture  was  the  universal  cause^ 
and  eternal  element,  of  which  all  other  things  were  but  the 
infinitely  various  sensible  manifestations;  when  Anaximenes 
predicated  the  same  thing  of  air,  Pythagoras  of  numbers,  and 
the  like,  they  all  thonglit  that  they  had  found  a  real  expla- 
nation; and  were  content  to  rest  in  this  explanation  as 
ultiniate.  The  ordinary  sequences  of  the  external  universe 
appeared  to  them,  no  less  than  to  their  critic,  to  be  incon- 
ceivable without  the  supposition  of  some  universal  agency  to 
connect  the  antecedents  with  the  consequents ;  but  they  did 
not  think  that  Volition,  exerted  by  minds,  was  the  only  agency 
which  fulfilled  this  requirement.  Moisture,  or  air,  or  num- 
bers, carried  to  their  minds  a  precisely  similar  impression  of 
making  that  intelligible  which  was  otherwise  inconceivable, 
and  gave  the  same  full  satisfaction  to  the  demands  of  their 
conceptive  faculty. 

It  was  not  the  Greeks  alone,  who  ''  wanted  to  see  some 
reason  why  the  physical  antecedent  should  produce  this  par- 
ticular consequent,"  some  connexion  *'  which  would  per  se 
carry  some  presumption  to  their  own  mind/'  Among  modern 
philosophers,  Leibnitz  laid  it  down  as  a  self-evident  prin- 
ciple that  all  physical  causes  without  exception  must  con- 
tain in  their  own  nature  something  which  makes  it  intelli- 
gible that  they  should  be  able  to  produce  the  effects  which 
they  do  produce.  Far  from  admitting  Volition  as  the  only 
kind  of  cause  which  carried  internal  evidence  of  its  own 
power,  and  as  the  real  bond  of  connexion  between  physical 
antecedents  and  their  consequents,  he  demanded  some  natu- 
rally and  jper  se  eflScient  physical  antecedent  as  the  bond  of 
connexion  between  Volition  itself  and  its  effects.  He  dis- 
tinctly refused  to  admit  the  will  of  God  as  a  sufficient  expla- 
nation of  anything  except  miracles ;  and  insisted  upon  find- 
ing something  that  would  account  better  for  the  phenomena 
of  nature  than  a  mere  reference  to  divine  volition.* 


•  Vide  supra,  p.  270,  note. 
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Agmin,  and  converselv^  the  action  of  mind  apon  matter 
(which,  we  are  now  told,  not  only  needs  do  explanation  itself, 
hat  is  the  explanation  of  all  other  effects),  has  appeared  to 
some  thinkers  to  he  itself  the  grand  inconceivability.  It  was 
to  get  over  this  very  difficulty  that  the  Cartesians  invented 
the  system  of  Occasional  Causes.  They  could  not  conceive 
that  thoughts  in  a  mind  could  produce  movements  in  a  body, 
or  that  bodily  movements  could  produce  thoughts.  They  could 
see  no  necessary  connexion,  no  relation  a  priori,  between  a 
motion  and  a  thought.  And  as  the  Cartesians,  more  than  any 
other  school  of  philosophical  speculation  before  or  since,  made 
their  own  minds  the  measure  of  all  things,  and  refused,  on 
principle,  to  believe  that  Nature  had  done  what  they  were 
unable  to  see  any  reason  why  she  must  do,  they  affirmed  it  to 
be  impossible  that  a  material  and  a  mental  fact  could  be 
causes  one  of  another.  They  r^arded  them  as  mere  Occa- 
sions on  which  the  real  agent,  God,  thought  fit  to  exert  his 
power  as  a  Cause.  When  a  man  wiUs  to  move  his  foot,  it  is 
not  his  will  that  moves  it,  but  God  (they  said)  moves  it  on 
the  occasion  of  his  will.  God,  according  to  this  system,  is  the 
only  efficient  cause,  not  qua  mind,  or  qua  endowed  with  voli- 
tion, but  qua  omnipotent.  This  hypothesis  was,  as  I  said, 
originally  suggested  by  the  supposed  inconceivability  of  any 
real  mutual  action  between  Mind  and  Matter:  but  it  was 
afterwards  extended  to  the  action  of  Matter  upon  Matter,  for 
on  a  nicer  examination  they  found  this  inconceivable  too,  and 
therefore,  according  to  their  logic,  impossible.  The  deu9  ex 
machind  was  ultimately  called  in  to  produce  a  spark  on  the 
occasion  of  a  flint  and  steel  coming  together,  or  to  break  an 
egg.  on  the  occasion  of  its  falling  on  the  ground. 

All  this,  undoubtedly,  shows  that  it  is  the  disposition  of 
mankind  in  general,  not  to  be  satisfied  with  knowing  that  one 
fact  is  invariably  antecedent  and  another  consequent,  but  to 
look  out  for  something  which  may  seem  to  explain  their  being 
so — something  aviv  ov  ro  airiov  ovk  av  ttot  Am  aircov.  But 
we  also  see  that  this  demand  may  be  completely  satisfied  by 
an  agency  purely  physical,  provided  it  be  much  more  familiar 
than  that  which  it  is  invoked  to  explain.     To  Thales  and 
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Anaximenes^  it  appeared  inconceivable  that  the  antecedents 
which  we  see  in  nature^  should  produce  the  consequents ;  but 
perfectly  natural  that  water^  or  air^  should  produce  them.  The 
writers  whom  I  oppose  declare  this  inconceivable^  but  can  con- 
ceive that  mind;  or  volition^  is  per  se  an  efficient  cause :  while 
the  Cartesians  could  not  conceive  even  that^  but  peremptorily 
declared  that  no  mode  of  production  of  any  fact  whatever  was 
conceivable,  except  the  direct  agency  of  an  omnipotent  being. 
Thus  giving  additional  proof  of  what  finds  new  confirma- 
tion in  every  stage  of  the  history  of  science :  that  both  what 
persons  can,  and  what  they  cannot,  conceive,  is  very  much  an 
affair  of  accident,  and  depends  altogether  on  their  experience, 
and  their  habits  of  thought ;  that  by  cultivating  the  requisite 
associations  of  ideas,  people  may  make  themselves  unable  to 
conceive  any  given  thing;  and  may  make  themselves  able  to 
conceive  most  things,  however  inconceivable  these  may  at  first 
appear:  and  the  same  facts  in  each  person's  mental  history 
which  determine  what  is  or  is  not  conceivable  to  him,  deter- 
mine also  which  among  the  various  sequences  in  nature  will 
appear  to  him  so  natural  and  plausible,  as  to  need  no  other 
proof  of  their  existence;  to  be  evident  by  their  own  light, 
independent  equally  of  experience  and  of  explanation. 

By  what  rule  is  any  one  to  decide  between  one  theory  of 
this  description  and  another  ?  The  theorists  do  not  direct  us 
to  any  external  evidence;  they  appeal  each  to  his  own  sub- 
jective feelings.  One  says,  the  succession  C,  B,  appears  to  me 
more  natural,  conceivable,  and  credible/?^  se  than  the  succes- 
sion A,  B;  you  are  therefore  mistaken  in  thinking  that  B 
depends  upon  A;  I  am  certain,  though  I  can  give  no  other 
evidence  of  it,  that  C  comes  in  between  A  and  B,  and  is  the 
real  and  only  cause  of  B.  The  other  answers — the  successions 
C,  B,  and  A,  B,  appear  to  me  equally  natural  and  conceivable, 
or  the  latter  more  so  than  the  former :  A  is  quite  capable  of 
producing  B  without  any  other  intervention.  A  third  agrees 
with  the  first  in  being  unable  to  conceive  that  A  can  produce  B, 
but  finds  the  sequence  D,  B,  still  more  natural  than  C,  B,  or 
of  nearer  kin  to  the  subject  matter,  and  prefers  his  D  theory 
to  the  C  theory.     It  is  plain  that  there  is  no  universal  law 
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operating  here^  except  the  law  that  each  person's  conceptions 
are  governed  and  limited  hy  his  individual  experience  and 
habits  of  thought.  We  are  warranted  in  saying  of  all  three, 
what  each  of  them  already  believes  of  the  other  two,  namely, 
that  they  exalt  into  an  original  law  of  the  human  intellect 
and  of  outward  nature,  one  particular  sequence  of  phenomena, 
which  appears  to  them  more  natural  and  more  conceivable 
than  other  sequences,  only  because  it  is  more  familiar.  And 
from  this  judgment  I  am  unable  to  except  the  theory^  that 
Volition  is  an  Efficient  Cause. 

I  am  unwilling  to  leave  the  subject  without  adverting  to 
the  additional  fallacy  contained  in  the  corollary  from  this 
theory ;  in  the  inference  that  because  Volition  is  an  efficient 
cause,  therefore  it  is  the  only  cause,  and  the  direct  agent  in 
producing  even  what  is  apparently  produced  by  something 
else.  Volitions  are  not  known  to  produce  anything  directly 
except  nervous  action,  for  the  will  influences  even  the  ma^scles 
only  through  the  nerves.  Though  it  were  granted,  then,  that 
every  phenomenon  has  an  efficient,  and  not  merely  a  pheno- 
menal cause,  and  that  volition,  in  the  case  of  the  peculiar 
j>henoraena  which  are  known  to  be  produced  by  it,  is  that 
efficient  cause:  are  we  therefore  to  say,  with  these  writers, 
that  since  we  know  of  no  other  efficient  cause,  and  ought  not 
to  assume  one  without  evidence,  there  is  no  other,  and  volition 
is  the  direct  cause  of  all  phenomena  ?  A  more  outrageous 
stretch  of  inference  coi.ld  hardly  be  made.  Because  amon^ 
the  infinite  variety  of  the  phenomena  of  nature  there  is  one, 
namely,  a  particular  mode  of  action  of  certain  nerves,  which 
has  for  its  cause,  and  as  we  are  now  supposing  for  its  efficient 
cause,  a  state  of  our  mind ;  and  because  this  is  the  only  effi- 
cient cause  of  which  we  are  conscious,  being  the  only  one  of 
which  in  the  nature  of  the  case  we  ca?i  be  conscious,  since  it  is 
the  only  one  which  exists  within  ourselves ;  does  this  justify 
us  in  concluding  that  all  other  phenomena  must  have  the 
same  kind  of  efficient  cause  with  that  one  eminently  special, 
narrow,  and  peculiarly  human  or  animal,  phenomenon?  The 
nearest  parallel  to  this  specimen  of  generalization  is  suggested 
by  the   recently  revived   controversy  on  the   old   subject  of 
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Plurality  of  Worlds,  in  which  the  contending  parties  have . 
been  so  conspicuously  successful  in  overthrowing  one  another. 
Here  also  we  have  experience  only  of  a  single  case,  that  of  the 
world  in  which  we  live,  but  that  this  b  inhabited  we  know 
absolutely,  and  without  even  the  possibility  of  doubt.     Now  if 
on  this  evidence  any  one  were  to  infer  that  every  heavenly 
body  without  exception,  sun,  planet,  satellite,  comet,   fixed 
star  or  nebula,  is  inhabited,  and  must  be  so  from  the  inherent 
constitution  of  things,  his  inference  would  exactly  resemble 
that  of  the  writers  who  conclude  that  because  volition  is  the 
efficient  cause  of  our  own  bodily  motions,  it  must  be  the  effi- 
cient cause  of  everything  else  in  the  universe.     It  is  true  there 
are  cases  in  which,  with  acknowledged  propriety,  we  gene- 
ralize from  a  single   instance   to  a  multitude   of  instances. 
But  they  must  be  instances  which  resemble  the  one  known 
instance,  and  not  such  as  have  no  circumstance  in  common 
with  it  except  that  of  being  instances.     I  have,  for  example, 
no  direct  evidence  that  any  creature  is  alive  except  myself: 
yet  I  attribute,  with  full  assurance,  life  and  sensation  to  other 
human  beings  and  animals.     But  I  do  not  conclude  that  all 
other  things  are  alive  merely  because  I  am.     I  ascribe  to  cer- 
tain other  creatures  a  life  like  my  own,  because  they  manifest 
it  by  the  same  sort  of  indications  by  which  mine  is  mani- 
fested.    I  find  that  their  phenomena  and  mine  conform  to  the 
same  laws,  and  it  is  for  this  reason  that  I  believe  both  to  arise 
from  a  similar  cause.     Accordingly  I  do  not  extend  the  con- 
clusion beyond  the  grounds  for  it.     Earth,  fire,  mountains, 
trees,  are  remarkable  agencies,  but  their  phenomena  do  not 
conform  to  the  same  laws  as  my  actions  do,  and  I  therefore  do 
not  believe  Ciirth  or  fire,  mountaiiis  or  trees,  to  possess  animal 
life.     But  the  supporters  of  the  Volition  Theory  ask  us  to 
infer  that  volition  causes  everything,  for   no  reason  except 
that  it  causes  one  particular  thing ;  although  that  one  pheno- 
menon, far  from  being  a  type  of  all  natural  phenomena,  is 
eminently  peculiar ;  its  laws  bearing  scarcely  any  resemblance 
to  those  of  any  other  phenomenon,  whether  of  inorganic  or  of 
organic  nature. 
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NOTE  SUPPLEMENTARY  TO  THE  PRECEDING  CHAPTER. 

The  author  of  the  Second  Burnett  Priie  Enay  (Dr.  Tulloch),  who  has  em- 
ployed  a  oonriderable  number  of  pages  in  controverting  the  doctrines  of  the  pre* 
ceding  chapter,  has  somewhat  surprised  me  by  denying  a  faot^  which  I  imagined 
too  well  known  to  require  proof — that  there  have  been  philosophers  who  found 
in  physical  explanations  of  phenomena  the  same  complete  mental  satisfacUon 
which  we  are  told  is  only  given  by  volitional  explanaUon,  and  others  who  denied 
the  Volitional  Theory  on  the  same  ground  of  inconcrivability  on  which  it  is 
defended.  The  assertion  of  the  Essayist  is  countersigned  still  more  positively 
by  an  able  reviewer  of  the  Essay:*  '*Two  illustrations/'  says  the  reviewer, 
'*  are  advanced  by  Mr.  Mill :  the  case  of  Thales  and  Anazimenes,  stated  by  him 
to  have  maintained,  the  one  Moisture  and  the  other  Air  to  be  the  origin  of  all 
things  ;  and  that  of  Descartes  and  Leibnitz,  whom  he  asserts  to  have  found  ihe 
action  of  Mind  upon  Matter  the  grand  inconceivability.  In  counterstatement 
as  to  the  first  of  these  cases  the  author  shows — what  we  believe  now  hardly 
admits  of  doubt — that  the  Greek  philosophers  distinctly  recognised  as  beyond 
and  above  their  primal  material  source,  the  vov^,  or  Divine  Intelligence,  ai 
the  efficient  and  originating  Source  of  all :  and  as  to  the  second,  by  proof  that 
it  was  the  mode^  not  the  /act,  of  that  action  on  matter,  which  was  represented 
as  inconceivable." 

A  greater  quantity  of  historical  error  has  seldom  been  comprised  in  a  single 
sentence.  With  regard  to  Thales,  the  assertion  that  be  considered  water  ai  a 
mere  material  in  the  hands  of  vovq  rests  on  a  passage  of  Cicero  de  Naturd 
Deorum:  and  whoever  will  refer  to  any  of  the  accurate  historians  of  philo- 
sophy, will  find  that  they  treat  this  as  a  mere  fancy  of  Cicero^  resting  on  no 
authority,  opposed  to  all  the  evidence ;  and  make  surmises  as  to  the  manner 
in  which  Cicero  may  have  been  led  into  the  error.  (See  Ritter,  vol  i.  p.  211, 
2nd  ed.;  Brandis,  vol  i.  pp.  118-9,  1st  ed.  ;  Preller,  Hittoria  PkUotopkia 
OrcKO-Bomamej  p.  10.  **  Schiefe  Ansicht,  durchaus  zu  verwerfen  ;"  '*augeo- 
scheinlicb  folgemd  statt  zu  berichten  ;"  ''quibus  vera  sententia  Thaletis  plane 
detorquetur  ;'*  are  the  expressions  of  these  writers.)  As  for  Anaximenes,  he, 
even  according  to  Cicero,  maintained,  not  that  air  was  the  material  out  of 
which  God  made  the  world,  but  that  the  air  was  a  god :  ''Anaximenes  aera 
deum  statuit  :*'  or  according  to  St.  Augustin,  that  it  was  the  material  out  of 
which  the  gods  were  made  ;  **  non  tamen  ab  ipais  [Diis]  aerem  factum,  sed 
ipsos  ex  aere  ortos  credidit*  Those  who  are  not  familiar  with  the  metaphy- 
sical terminology  of  antiquity,  must  not  be  misled  (as  Dr.  TuUoch  is)  by  finding  it 
stoted  that  Anaximenes  attributed  ^x>)  (transUted  «ouA  or  life)  to  his  universal 
element,  the  air.  The  Greek  philosophers  acknowledged  several  kinds  of 
i(/vx^,  tl>e  nutritive,  the  sensitive,  and  the  intellectivcf  Even  the  modems 
with  admitted  correctness  attribute  life  to  plants.  As  far  as  we  can  make  out 
the  meaning  of  Anaximenes,  he  made  choice  of  Air  as  the  universal  agent,  on 
the  ground  that  it  is  perpetually  in  motion,  without  any  apparent  cause 
external  to  itself:  so  that  he  conceived  it  as  exercising  spontaneous  fort^, 
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t  See  the  whole  doctrine  in  Aristotle  de  Animd:  where  the  OpmriKri  4^vxn 
is  treated  as  exactly  equivalent  to  OptirTun)  ivrafu^. 
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aDd  M  tbe  priDciple  of  life  and  aotiYity  in  all  things,  men  and  gods  inclusiye. 
If  this  be  not  representing  it  as  the  E£Bcient  Cause,  the  dispute  altogether  has 
no  meaning. 

If  either  Anaximenes,  or  Thales,  or  any  of  their  cotemporaries^  had  held  the 
doctrine  that  vovc  was  the  Efficient  Cause,  that  doctrine  could  not  have  been 
reputed,  as  it  was  throughout  antiquity,  to  have  originated  with  Anaxagoris. 
The  testimony  of  Aristotle,  in  the  first  book  of  his  Metaphysics,  is  perfectly 
decisive  with  respect  to  these  early  speculations.     After  enumerating  four  kinds 
of  causes,  or  rather  four  different  meanings   of  the  word  Cause,   viz.    tbe 
Essence  of  a  thing,  the  Matter  of  it,  the  Origin  of  Motion  (Efficient  Cause), 
and  the  End  or  Final  Cause,  he  proceeds  to  say,  that  most  of  the  early  philoso- 
phers recognised  only  the  second  kind  of  Cause,  the  Matter  of  a  thing,  riic  iy 
tXiic  iiSii  ftSvac  (fitiOritrav  apx^t  ilvai  ir&VTUiv.     As  his  first  example   he 
specifies  Thales,  whom  he  describes  as  taking  the  lead  in  this  view  of  the  sub- 
ject, h  r^c  ToiavTfiQ  dpxty^  ^i\o9o^iaQ^  and  goes  on  to  Hippon,*  Anaximenes, 
Diogenes  (of  Apollonia),   Hippasus  of  Metapontum,   Heraclitus,  and  Empe- 
docles.     Anaxagoras,  however,  (he  proceeds  to  say,)  taught  a  different  doctrine, 
as  we  Icfww^  and  it  is  alleged  that  Hermotimus  of  Clasomene  taught  it  before 
him.  Anaxagoras  represented,  that  even  if  these  various  theories  of  the  universal 
material  were  true,  there  would  be  need  of  some  other  cause  to  account  for  the 
transformations  of  the  material,  since  the  material  cannot  originate  its  own 
changes :  oi  yap  drj  r6  yt  vtroni^uvev  aiirb  ttoih  fiirapaXXiw  iavrS'  Xlyca 
^  olov  oiri  rb  ^vXov  o^Ti  8  ;i^aXic6c  atrioc  tov  fitra^dWtiv  Udnpov  avrwv^ 
ovtk  froui  rb  fdv  ^vXoy  icXtnjy  5  ^c  x<>^'^^C  dvfpidvra,  iiW  inpSw  ri  t^c 
fiirapoXij^  aiTiov,  viz.  the  other  kind  of  oiuse,  hOiv  17  dpxf^  rrjc  Kiyijfftijjs — an 
Efficient  Cause.    Aristotle  expresses  great  approbation  of  this  doctrine  (which  he 
says  made  its  author  appear  the  only  sober  man  among  persons  raving,  oZor 
r^taiv  iipdvri  irap'  tUij  XiyovTa^  rov^  irpbrtpov)  ;  but  while  describing  the 
influence  which  it  exercised  over  subsequent  speculation,  he  remarks  that  the 
philosophers  against  whom  this,  as  he  thinks,  insuperable  difficulty  was  urged, 
had  not  f»;lt  it  to  be  any  difficulty  :  ovSkv  Uvtrxtpdvav  i¥  javro7{;.     It  is  surely 
unnecessary  to  say  more  in  proof  of  tbe  matter  of  fact  which  Dr.  Tulloch  and 
his  reviewer  deny. 

Having  pointed  out  what  he  thinks  the  error  of  these  early  speculators  in  not 
recognising  the  need  of  an  efficient  cause,  Aristotle  goes  on  to  mention  two 
other  efficient  causes  to  which  they  might  have  had  recourse,  instead  of  intel- 
ligence :  r{fx^t  chance,  and  rb  aurofidroVf  spontaneity.  He  indeed  puts  these 
aside  as  not  sufficiently  worthy  causes  for  the  order  in  the  universe,  ovd*  ai  rf 
ai/rofJidT^  Kai  ry  r^xv  Totrovrov  liriTpi\l/ai  vpayfia  caXwc  tlx*^  •  ^^^  ^®  ^^' 
not  reject  them  as  incapable  of  producing  any  effect,  but  only  as  incapable  oi 
producing  that  effect.  He  himself  recognises  riixv  and  rb  aifrofidrov  as  coordinate 
agents  with  Mind  in  producing  the  phenomena  of  the  universe;  the  department 
allotted  to  them  being  composed  of  all  the  classes  of  phenomena  which  are  not 
supposed  to  follow  any  uniform  law.  By  thus  including  Chance  among  efficient 
causes,  Aristotle  fell  into  an  error  which  philosophy  has  now  outgrown,  but 
which  is  by  no  means  so  alien  to  the  spirit  even  of  modem  speculation  as  it  may 
at  first  sight  appear.  Up  to  a  quite  recent  period  philosophers  went  on  ascrib- 
ing, and  many  of  them  have  not  yet  ceased  to  ascribe,  a  real  existence  to  tlie 
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results  of  abBtraction.  Chance  could  make  out  as  good  a  title  to  that  dignity 
as  many  other  of  the  mind's  abstract  creations :  it  had  had  a  name  given  to  it, 
and  why  should  it  not  be  a  reality  t  As  for  rb  abrofidrov^  it  is  recognised  even 
yet  as  one  of  the  modes  of  origination  of  phenomena,  by  all  those  thinkers  who 
maintain  what  is  called  the  Freedom  of  the  WilL  The  same  self-detennining 
power  which  that  doctrine  attributes  to  volitions,  was  supposed  by  the  ancients 
to  be  possessed  also  by  some  other  natural  phenomena :  a  circumstance  which 
throws  considerable  light  on  more  than  one  of  the  supposed  invincible  neces* 
sities  of  belief.  I  have  introduced  it  here,  because  this  belief  of  Aristotlei  or 
rather  of  the  Greek  philosophers  generally,  is  as  fatal  as  the  doctrines  of  Tbales 
and  the  Ionic  school,  to  the  theory  that  the  human  mind  is  compelled  by  its 
constitution  to  conceive  volition  as  the  origin  of  all  force,  and  the  efficient  cauie 
of  all  ph«^nomena.* 

With  regard  to  the  modem  philosophers  (Leibnitz  and  the  Cartesians)  whom 
I  had  cited  as  having  maintained  that  the  action  of  mind  upon  matter,  so  hr  from 


*  It  deserves  notice  that  the  parts  of  nsture,  which  Aristotle  regards  as  pre 
senting  evidence  of  design,  are  tl)e  Uniformities  :  the  phenomena  in  so  Bu*  as  re- 
ducible to  law.  Tvxv  and  rb  avrofidrow  satisfy  himas  explanations  of  the  variaUe 
element  in  phenomena,  but  their  occurring  accordingto  a  fixed  rule  can  only,  to  bis 
conceptions,  be  accounted  for  by  an  Intelligent  Will.  The  common,  or  what  may 
be  called  the  instinctive,  religious  interpretation  of  nature,  is  the  reverse  of  this. 
The  events  in  which  men  spontaneously  see  the.  hand  of  a  supernatural  being, 
are  those  which  cannot,  as  they  think,  be  reducetl  to  a  physical  law.  What  they 
can  distinctly  connect  with  physical  causes,  and  especially  what  they  can  pre- 
dict, though  of  course  ascribed  to  an  Author  of  Nature  if  they  already  reco- 
gnise such  an  author,  might  be  conceived,  they  think,  to  arise  from  a  blind 
fatality,  and  in  any  case  do  not  appear  to  them  to  bear  so  obviously  the  mark 
of  a  divine  will.  And  this  distinction  has  been  countenanced  by  eminent 
writers  on  Natural  Theology,  in  particular  by  Dr.  Chalmers  :  who  thinks  tliat 
though  design  is  present  everywhere,  the  irresistible  evidence  of  it  is  to  be  found 
not  in  the  laws  of  nature  but  in  the  collocations,  t.  e.  in  the  part  of  nature 
in  which  it  is  impossible  to  trace  any  law.  A  few  properties  of  dead  matter 
might,  he  thinks,  conceivably  account  for  the  regular  and  invariable  suocession 
of  effects  and  causes  ;  but  that  the  different  kinds  of  matter  have  been  so  placed 
as  to  promote  beneficent  ends,  is  what  he  r^pEUtls  as  the  proof  of  a  Divine  Pro- 
vidence. Mr.  Baden  Powell,  in  his  Essay  entitled  ''  Philosophy  of  Creation," 
has  returned  to  the  point  of  view  of  Aristotle  and  the  ancients,  and  vigorously 
reasserts  the  doctrine,  that  the  indication  of  design  in  the  universe  is  not 
special  adaptations,  but  Uniformity  and  Law,  these  being  the  evidences  of  mind, 
imd  not  what  appears  to  us  to  be  a  provision  for  our  uses.  While  I  decline  to 
express  any  opinion  here  on  this  vexata  qwrsHo,  I  ought  not  to  mention 
Mr.  Powell's  volume  without  the  acknowledgment  due  to  the  philosophic  spirit 
which  pervades  generally  the  three  Essays  composing  it,  forming  in  the  case 
of  one  of  them  (the  *'  Unity  of  Worlds")  an  honourable  contrast  with  the  other 
dissertations,  so  far  as  they  have  come  under  my  notice,  which  have  appeared  on 
either  side  of  that  controversy. 
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being  the  only  ooncei?able  origin  of  material  phenomena,  is  itself  inconcei?able ; 
the  attempt  to  rebut  this  argaraent  by  asserting  that  the  mode,  not  the  fact,  of 
the  action  of  mind  on  matter  was  represented  as  inconceivable,  it  an  abuse  of 
the  privilege  of  writing  oonfideotly  about  authors  without  reading  them  :  for 
any  knowledge  whatever  of  Leibnitz  would  have  taught  those  who  thus  speak 
of  him,  that  the  inconceivability  of  the  mode,  and  the  impossibility  of  the  thing, 
were  in  his  mind  convertible  expressions.  What  was  his  famous  Principle  of  the 
Sufficient  Reason,  the  very  comer  stone  of  his  philosophy,  from  which  the 
Preestablished  Harmony,  the  doctrine  of  Monads,  and  all  the  opinions  most 
eharacteristic  of  Leibnitz,  were  corollaries  ?  It  was,  that  nothing  exists,  the 
existence  of  which  is  not  capable  of  being  proved  and  explained  d  priori  ;  the 
proof  and  explanation  in  the  case  of  contingent  facts  being  derived  from  the 
nature  of  their  causes ;  which  could  not  be  the  causes  unless  there  was  some- 
thing in  their  nature  showing  them  to  be  capable  of  producing  those  particu1f*r 
effects.  And  this  "  something*'  which  accounts  for  the  production  of  physical 
effects,  he  was  able  to  find  in  many  physical  causes,  but  could  not  find  it  in  any 
finite  minds,  which  therefore  he  unhesitatingly  asserted  to  be  incapable  of  pro- 
ducing any  physical  effects  whatever.  "On  ne  saurait  concevoir,"  he  says, 
"  une  action  r^ciproque  de  la  niati^re  et  de  Tintelligence  Tune  sur  Tautre  ;"  and 
there  is  therefore  (be  contends)  no  choice  but  between  the  Occasional  Causes 
of  the  Cartesians,  and  his  own  Preestablished  Harmony,  according  to  which 
there  is  no  more  connexion  between  our  volitions  and  our  muscular  actions 
than  there  is  between  two  clocks  which  are  wound  up  to  strike  at  the  same 
instant.  But  he  felt  no  similar  difficulty  as  to  physical  causes :  and  throughout 
his  speculations,  as  in  the  passage  I  have  already  cited  respecting  gravitation, 
he  distinctly  refuses  to  consider  as  part  of  the  order  of  nature  any  fact  which  is 
not  explicable  from  the  nature  of  its  physical  cause. 

With  regard  to  the  Cartesians  (not  Descartes  ;  I  did  not  make  that  mistake, 
though  the  reviewer  of  Dr.  TuUoch's  Essay  attributes  it  to  roe)  I  take  a  passage 
almost  at  random  from  Malebrauche,  who  is  the  best  known  of  the  Cartesians, 
and  though  not  the  inventor  of  the  system  of  Occasional  Causes,  is  its  principal 
expositor.  In  Part  2,  chap.  3,  of  his  Sixth  Book,  having  first  said  that  matter 
cannot  have  the  power  of  moving  itself,  he  proceeds  to  argue  that  neither  can 
mind  have  the  power  of  moving  it.  "  Quaud  on  examine  Tid^  que  I'ou  a 
de  tous  les  esprits  finis,  on  ne  voit  point  de  liaison  n^oessaire  entre  leur  volenti 
et  le  mouvement  de  quelque  corps  que  ce  soit,  on  voit  au  contraire  qu'il  n'y  en 
a  point,  et  qu'il  n'y  en  peut  avoir  :"  (there  is  nothing  in  the  idea  of  finite  mind 
which  can  account  for  its  causing  the  motion  of  a  body ;)  "  on  doit  aussi  con- 
dure,  si  on  veut  raisonner  selon  ses  lumibres,  qu'il  n'y  a  aucun  esprit  cr^^  qui 
puisse  remuer  quelque  corps  que  ce  soit  comroe  cause  veritable  ou  prindpale,  de 
mdme  que  Ton  a  dit  qu'aucun  corps  ne  se  pouvait  remuer  soi-mdme  :"  thus  the 
idea  of  Mind  is  according  to  him  as  incompatible  as  the  idea  of  Matter  with  the 
exercise  of  active  force.  But  when,  he  continues,  we  consider  not  a  created  but 
a  Divine  Mind,  the  case  is  altered  ;  for  the  idea  of  a  Divine  Mind  includes  omni- 
potence ;  and  the  idea  of  omnipotence  does  contain  the  idea  of  being  able 
to  move  bodies.  Tlius  it  is  the  nature  of  omnipotence  which  renders  the  motion 
of  bodies  even  by  the  divine  mind  credible  or  conceivable,  while,  so  far  as 
de|)ended  on  the  mere  nature  of  mind,  it  would  have  been  inconceivable  and 
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incredible.     If  Malebranche  bad  not  believed  in  an  omnipotent  being,  be  would 
bave  beld  all  action  of  mind  on  body  to  be  a  demonstrated  impossibility.* 

A  doctrine  more  precisely  the  reverse  of  the  Volitional  tbeoiy  of  causation 
cannot  well  be  imagined.  The  volitional  theory  is,  that  we  know  by  ininition 
or  by  direct  experience  the  action  of  our  own  mental  volitions  on  matter ;  that 
we  may  hence  infer  all  other  action  upon  matter  to  be  that  of  volition,  and 
might  thus  know,  without  any  other  evidence,  that  matter  is  under  the  govern- 
ment of  a  divine  mind.  Leibnitz  and  the  Cartesians,  on  the  contrary,  maintain 
that  our  volitions  do  not  and  cannot  act  upon  matter,  and  that  it  is  only  the 
existence  of  an  all-governing  Being,  and  that  Being  omnipotent,  which  can 
account  for  the  sequence  between  our  volitions  and  our  bodily  actions.  When 
we  consider  that  each  of  these  two  theories,  which,  as  theories  of  causation,  stand 
at  the  opposite  extremes  of  possible  divergence  from  one  another,  invokes  not 
only  as  its  evidence,  but  as  its  sole  evidence,  the  absolute  inconceivability  of 
any  theory  but  itself,  we  are  enabled  to  measure  the  worth  of  this  kind  of 
evidence :  and  when  we  find  the  Volitional  theory  entirely  built  upon  the 
assertion  that  by  our  mental  constitution  we  are  compelled  to  recognise  our 
volitions  as  efficient  cauees,  and  then  find  other  thinkers  maintaining  that  we 
know  that  they  are  not,  and  cannot  be  such  causes,  and  cannot  conceive  them 
to  be  so,  I  think  we  have  a  right  to  say,  that  this  supposed  law  of  our  mental 
constitution  does  not  exist. 

Dr.  Tulloch  (pp.  45-7)  thinks  it  a  sufficient  answer  to  this,  to  say  (as  if  any 
one  had  denied  it)  that  Leibnitz  and  the  Cartesians  were  Theists,  and  believed 
the  will  of  God  to  be  an  efficient  cause.  Doubtless  they  did,  and  the  Cartesians 
even  believed  (though  Leibnitz  did  not)  that  it  is  the  only  such  cause.  Dr.  Tulloch 
entirely  mistakes  the  nature  of  the  question.  I  was  not  writing  on  Thosm,  ai 
Dr.  Tulloch  is,  but  against  a  particular  theory  of  causation,  which  if  it  be 
unfounded,  can  give  no  effective  support  to  Theism  or  to  anything  else  I 
found  it  asserted  that  volition  is  the  only  efficient  cause,  on  the  ground  that  no 
other  efficient  cause  is  conceivable.  To  this  assertion  I  opposed  the  instances  of 
Leibnitz  and  of  the  Cartesians,  who  affirmed  with  equal  positiveness  that 
volition  as  an  efficient  cause  is  itself  not  conceivable,  and  that  omnipotence, 
which  renders  all  things  conceivable,  can  alone  take  away  the  impossibility. 
This  I  thought,  and  think,  a  conclusive  answer  to  the  argument  on  which  this 
theory  of  causation  avowedly  depends.  But  I  certainly  did  not  imagine  that 
Theism  was  bound  up  with  that  theory  ;  nor  expected  to  be  charged  with 
denying  Leibnitz  and  the  Cartesians  to  be  Theists  becauso  I  denied  that  they 
held  the  theory. 

*  In  the  words  of  Fontenelle,  another  celebrated  Cartesian,  "lesphilo- 
sophes  aussi  bien  que  le  peuple  avaient  cm  que  Tftme  et  le  corps  agissaient  rieUe- 
ment  et  physiquement  I'un  sur  I'autre.  Descartes  vint,  qui  prouvB  que  Icor 
nature  ne  permettait  point  cette  sorte  de  communication  veritable,  et  qu'ils  n'en 
pouvaient  avoir  qu'une  apparente,  dont  Dieu  ^tait  le  M^diateor." — (Ewmt 
de  Fontenelle,  ed.  1767,  tom.  v.  p.  584. 


CHAPTER  VI. 


OF  THE    COMPOSITION    OF    CAUSES. 

§  1.  To  complete  the  general  notion  of  causation  on 
which  the  rules  of  experimental  inquiry  into  the  laws  of 
nature  must  be  founded,  one  distinction  still  remains  to  be 
|)oiuted  out :  a  distinction  so  radical,  and  of  so  much  import- 
ance^  as  to  require  a  chapter  to  itself. 

The  preceding  discussions  have  rendered  us  familiar  with 
the  case  in  which  several  agents,  or  causes,  concur  as  condi- 
tions to  the  production  of  an  effect ;  a  case,  in  truth,  almost 
universal,  there  being  very  few  effects  to  the  production  of 
which  no  more  than  one  agent  contributes.  Suppose,  then, 
that  two  different  agents,  operating  jointly,  are  followed, 
under  a  certain  set  of  collateral  conditions,  by  a  given  effect. 
If  either  of  these  agents,  instead  of  being  joined  with  the 
other,  had  operated  alone,  under  the  same  set  of  conditions 
in  all  other  respects,  some  effect  would  probably  have  fol- 
lowed ;  which  would  have  been  different  from  the  joint  effect 
of  the  two,  and  more  or  less  dissimilar  to  it.  Now,  if  we 
happen  to  know  what  would  be  the  effects  of  each  cause 
when  acting  separately  from  the  other,  we  are  often  able  to 
arrive  deductively,  or  hprioriy  at  a  correct  prediction  of  what 
will  arise  from  their  conjunct  agency.  To  enable  us  to  do 
this,  it  is  only  necessary  that  the  same  law  which  expresses 
the  effect  of  each  cause  acting  by  itself,  shall  also  correctly 
express  the  part  due  to  that  cause,  of  the  effect  which  follows 
from  the  two  together.  This  condition  is  realised  in  the 
extensive  and  important  class  of  phenomena  commonly 
called  mechanical,  namely  the  phenomena  of  the  communi- 
cation of  motion  (or  of  pressure,  which  is  tendency  to  motion) 
from  one  body  to  another.  In  thb  important  class  of  cases 
of  causation,  one  cause  never,  properly  speaking,  defeats  or 
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frustrates  another;  both  have  their  full  efiect.  If  a  body  is 
propelled  in  two  directions  by  two  forces,  one  tending  to 
drive  it  to  the  north,  and  the  other  to  the  east,  it  is  caused 
to  move  in  a  g^ven  time  exactly  as  far  in  boik  directions  as 
the  two  forces  would  separately  have  carried  it;  and  is  left 
precisely  where  it  would  have  arrived  if  it  had  been  acted 
upon  first  by  one  of  the  two  forces,  and  afterwards  by  the 
other.  This  law  of  nature  is  called,  in  dynamics,  the  principle 
of  the  Composition  of  Forces :  and  in  imitation  of  that  well- 
chosen  expression,  I  shall  give  the  name  of  the  Composition 
of  Causes  to  the  principle  which  is  exemplified  in  all  cases  in 
which  the  joint  effect  of  several  causes  is  identical  with  the 
sum  of  their  separate  effects. 

This  principle,  however,  by  no  means  prevails  in  all 
departments  of  the  field  of  nature.  The  chemical  combina- 
tion of  two  substances  produces,  as  is  well  known,  a  third 
substance  with  properties  entirely  different  from  those  of 
either  of  the  two  substances  separately,  or  both  of  them 
taken  together.  Not  a  trace  of  the  properties  of  hydrogen 
or  of  oxygen  is  observable  in  those  of  their  compound, 
water.  The  taste  of  sugar  of  lead  is  not  the  sum  of  the 
tastes  of  its  component  elements,  acetic  acid  and  lead  or  its 
oxide;  nor  is  the  colour  of  green  vitriol  a  mixture  of  the 
colours  of  sulphuric  acid  and  copper.  This  explains  why 
mechanics  is  a  deductive  or  demonstrative  science,  and 
chemistry  not.  In  the  one,  we  can  compute  the  effects  of 
all  combinations  of  causes,  whether  real  or  hypothetical, 
from  the  laws  which  we  know  to  govern  those  causes  when 
acting  separately;  because  they  continue  to  observe  the 
same  laws  when  in  combination  which  they  observed  when 
separate:  whatever  would  have  happened  in  consequence  of 
each  cause  taken  by  itself,  happens  when  they  are  together, 
and  we  have  only  to  cast  up  the  results.  Not  so  in  the 
phenomena  which  are  the  peculiar  subject  of  the  science  of 
chemistry.  There,  most  of  the  uniformities  to  which  the 
causes  conformed  when  separate,  cease  altogether  when  they 
are  conjoined;  and  we  are  not,  at  least  in  the  present  state 
of  our  knowledge,  able  to   foresee  what   result  will  follow 


COMPOSITION   OF   CAUSES.  407 

from  any  new  combination^  until  we  have  tried  the  specific 
experiment. 

If  this  be  trne  of  chemical  combinations^  it  is  still  more 
true  of  those  far  more  complex  combinations  of  elements 
which  constitute  organised  bodies ;  and  in  which  those  extra- 
ordinary new  uniformities  arise,  which  are  called  the  laws 
of  life.  All  organised  bodies  are  composed  of  parts  similar 
to  those  composing  inorganic  nature,  and  which  have  even 
themselves  existed  in  an  inorganic  state ;  but  the  phenomena 
of  life,  which  result  from  the  juxtaposition  of  those  parts  in 
a  certain  manner,  bear  no  analogy  to  any  of  the  eflBects  which 
would  be  produced  by  the  action  of  the  component  substances 
considered  as  mere  physical  agents.  To  whatever  degree  we 
might  imagine  our  knowledge  of  the  properties  of  the  several 
ingredients  of  a  living  body  to  be  extended  and  jierfected,  it 
is  certain  that  no  mere  summing  up  of  the  separate  actions  of 
those  elements  will  ever  amount  to  the  action  of  the  living 
body  itself.  The  tongue,  for  instance,  is,  like  all  other  parts 
of  the  animal  frame,  composed  of  gelatine,  fibrin,  and  other 
products  of  the  chemistry  of  digestion,  but  from  no  knowledge 
of  the  properties  of  those  substances  could  we  ever  predict  that 
it  could  taste,  unless  gelatine  or  fibrin  could  themselves  taste ; 
for  no  elementary  fact  can  be  in  the  conclusion,  which  was  not 
in  the  premises. 

There  are  thus  two  different  modes  of  the  conjunct  action 
of  causes ;  from  which  arise  two  modes  of  conflict,  or  mutual 
interference,  between  laws  of  nature.  Suppose,  at  a  given 
point  of  time  and  space,  two  or  more  causes,  which,  if  they 
acted  separately,  would  produce  effects  contrary,  or  at  least 
conflicting  with  each  other;  one  of  them  tending  to  undo, 
wholly  or  partially,  what  the  other  tends  to  do.  Thus,  the* 
expansive  force  of  the  gases  generated  by  the  ignition  of 
gunpowder  tends  to  project  a  bullet  towards  the  sky,  while 
its  gravity  tends  to  make  it  fall  to  the  ground.  A  stream 
running  into  a  reservoir  at  one  end  tends  to  fill  it  higher  and 
higher,  while  a  drain  at  the  other  extremity  tends  to  empty 
it.  Now,  in  such  cases  as  these,  even  if  the  two  causes  which 
are  in  joint  action  exactly  annul  one  another,  still  the  laws. 
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of  both  are  fulfilled ;  the  effect  is  the  same  as  if  the  drain 
had  been  open  for  half  an  hour  firsts*  and  the  stream  had 
flowed  in  for  as  long  afterwards.  Each  agent  produced  the 
same  amount  of  effect  as  if  it  Iiad  acted  separately,  though 
the  contrary  effect  which  was  taking  place  during  the  same 
time  obliterated  it  as  fast  as  it  was  produced.  Here  then  are 
two  causes,  producing  by  their  joint  operation  an  effect  which 
at  first  seems  quite  dissimilar  to  those  which  they  produce 
separately,  but  which  on  examination  proves  to  be  really  the 
sum  of  those  separate  effects.  It  will  be  noticed  that  we  here 
enlarge  the  idea  of  the  sum  of  two  effects,  so  as  to  include 
what  is  commonly  called  their  difference,  but  which  is  in 
reality  the  result  of  the  addition  of  opposites ;  a  conception  to 
which  mankind  are  indebted  for  that  admirable  extension  of 
the  algebraical  calculus,  which  has  so  vastly  increased  its 
powers  as  an  instrument  of  discovery,  by  introducing  into  its 
reasonings  (with  the  sign  of  subtraction  prefixed,  and  under 
the  name  of  Negative  Quantities)  every  description  whatever 
of  positive  phenomena,  provided  they  are  of  such  a  quality  in 
reference  to  those  previously  introduced,  that  to  add  the  one 
is  equivalent  to  subtracting  an  equal  quantity  of  the  other. 

There  is,  then,  one  mode  of  the  mutual  interference  of  laws 
of  nature,  in  which,  even  when  the  concurrent  causes  annihi- 
late each  other's  effects,  each  exerts  its  full  eflicacy  accord- 
ing to  its  own  law,  its  law  as  a  separate  agent.  But  in  the 
other  description  of  cases,  the  agencies  which  are  brought 
together  cease  entirely,  and  a  totally  different  set  of  phenomena 
arise :  as  in  the  experiment  of  two  liquids  which,  when  mixed 
in  certain  proportions,  instantly  become,  not  a  larger  amount 
of  liquid,  but  a  solid  mass. 

§  2.  This  difference  between  the  case  in  which  the  joint 
effect  of  causes  is  the  sum  of  their  separate  effects,  and  the 

*  I  omit,  for  simplicity,  to  take  into  account  the  effect,  in  this  latter  case, 
of  the  diminution  of  pressure,  in  diminishing  the  flow  of  water  through  the 
drain  ;  which  evidently  in  no  way  affects  the  truth  or  applicability  of  the 
principle,  since  when  the  two  causes  act  simultaneously  the  conditions  of  that 
diminution  of  pressure  do  not  arise. 
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case  in  which  it  is  heterogeneous  to  them;  between  laws 
which  work  together  without  alteration^  and  laws  which^ 
when  called  upon  to  work  together^  cease  and  give  place  to 
others ;  is  one  of  the  fundamental  distinctions  in  nature.  The 
former  case^  that  of  the  Composition  of  Causes,  is  the  general 
one ;  the  other  is  alwajrs  special  and  exceptional.  There  are 
no  objects  which  do  not,  as  to  some  of  their  phenomena,  obey 
the  principle  of  the  Composition  of  Causes ;  none  that  have 
not  some  laws  which  are  rigidly  fulfilled  in  every  combination 
into  which  the  objects  enter.  The  weight  of  a  body,  for 
instance,  is  a  property  which  it  retains  in  all  the  combinations 
in  which  it  is  placed.  The  weight  of  a  chemical  compound^ 
or  of  an  organised  body,  is  equal  to  the  sum  of  the  weights  of 
the  elements  which  compose  it.  The  weight  either  of  the 
elements  or  of  the  compound  will  vary,  if  they  be  carried 
farther  from  their  centre  of  attraction,  or  brought  nearer  to 
it;  but  whatever  affects  the  one  affects  the  other.  They 
always  remain  precisely  equal.  So  again,  the  component 
parts  of  a  vegetable  or  animal  substance  do  not  lose  their 
mechanical  and  chemical  properties  as  separate  agents,  when, 
by  a  peculiar  mode  of  juxtaposition,  they,  as  an  aggregate 
whole,  acquire  physiological  or  vital  properties  in  addition. 
Those  bodies  continue,  as  before,  to  obey  mechanical  and 
chemical  laws,  in  so  far  as  the  operation  of  those  laws  is  not 
counteracted  by  the  new  laws  which  govern  them  as  organised 
beings.  When,  in  short,  a  concurrence  of  causes  takes  place 
which  calls  into  action  new  laws  bearing  no  analogy  to  any 
that  we  can  trace  in  the  separate  operation  of  the  causes,  the 
new  laws,  while  they  supersede  one  portion  of  the  previous 
laws,  may  coexist  with  another  portion,  and  may  even  com- 
pound the  effect  of  those  previous  laws  with  their  own. 

Again,  laws  which  were  themselves  generated  in  the  second 
mode,  may  generate  others  in  the  first.  Though  there  are 
laws  which,  like  those  of  chemistry  and  physiology,  owe  their 
existence  to  a  breach  of  the  principle  of  Composition  of  Causes, 
it  does  not  follow  that  these  peculiar,  or  as  they  might  be 
termed,  heteropathic  laws,  are  not  capable  of  composition  with 
one  another.      The  causes  which  by  one  combination  have 


410  INDUCTION. 

• 

had  their  laws  altered,  may  carry  their  new  laws  with  them 
unaltered  into  their  ulterior  combinations.  And  hence  there 
is  no  reason  to  despair  of  ultimately  raising  chemistry  and 
physiology  to  the  condition  of  deductive  sciences ;  for  though 
it  is  impossible  to  deduce  all  chemical  and  physiological  truths 
from  the  laws  or  properties  of  simple  substances  or  elementary 
agents^  they  may  possibly  be  deducible  from  laws  which  com- 
mence when  these  elementary  agents  are  brought  together 
into  some  moderate  number  of  not  very  complex  combina- 
tions. The  Laws  of  Life  will  never  be  deducible  from  the 
mere  laws  of  the  ingredients,  but  the  prodigiously  complex 
Facts  of  Life  may  all  be  deducible  from  comparatively  simple 
laws  of  life ;  which  laws,  (depending  indeed  on  combinations, 
but  on  comparatively  simple  combinations,  of  antecedents) 
may,  in  more  complex  circumstances,  be  strictly  compounded 
with  one  another,  and  with  the  physical  and  chemical  laws  of 
the  ingredients.  The  details  of  the  vital  phenomena,  even 
now,  afford  innumerable  exemplifications  of  the  Composition  of 
Causes;  and  in  proportion  as  these  phenomena  are  more 
accurately  studied,  there  appears  more  reason  to  believe  that 
the  same  laws  which  operate  in  the  simpler  combinations  of 
circumstances  do,  in  fact,  continue  to  be  observed  in  the  more 
complex.  This  will  be  found  equally  true  in  the  phenomena 
of  mind;  and  even  in  social  and  political  phenomena,  the 
result  of  the  laws  of  mind.  It  is  in  the  case  of  chemical 
phenomena  that  the  least  progress  has  yet  been  made  in 
bringing  the  special  laws  under  general  ones  from  which  they 
may  be  deduced ;  but  there  are  even  in  chemistry  many  cir- 
cumstances to  encourage  the  hope  that  such  general  laws  will 
hereafter  be  discovered.  The  different  actions  of  a  chemical 
compound  will  never,  undoubtedly,  be  found  to  be  the  sums 
of  the  actions  of  its  separate  elements ;  but  there  may  exist, 
between  the  properties  of  the  compound  and  those  of  its 
elements,  some  constant  relation,  which,  if  discoverable  by 
a  sufficient  induction,  would  enable  us  to  foresee  the  sort  of 
compound  which  will  result  from  a  new  combination  before 
we  have  actually  tried  it,  and  to  judge  of  what  sort  of  elements 
some  new  substance  is  compounded  before  wc  have  analysed 
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it.  The  law  of  definite  proportioDs^  first  discovered  in  its  full 
^nerality  bj  Daltou^  is  a  complete  solution  of  this  problem 
in  one^  though  but  a  secondary  aspect,  that  of  quantity  :  and 
in  respect  to  quality,  we  have  already  some  partial  generaliza- 
tions sufficient  to  indicate  the  possibility  of  ultimately  pro- 
ceeding farther.  We  can  predicate  some  common  properties 
of  the  kind  of  compounds  which  result  from  the  combination, 
in  each  of  the  small  number  of  possible  proportions,  of  any 
acid  whatever  with  any  base.  We  have  also  the  curious  law, 
discovered  by  BerthoUet,  that  two  soluble  salts  mutually 
decompose  one  another  whenever  the  new  combinations  which 
result  produce  an  insoluble  compound,  or  one  less  soluble  than 
the  two  former.  Another  uniformity  is  that  called  the  law  of 
isomorphbm ;  the  identity  of  the  crystalline  forms  of  sub- 
stances which  possess  in  common  certain  peculiarities  of 
chemical  composition.  Thus  it  appears  that  even  heteropathic 
lawR,  such  laws  of  combined  agency  as  are  not  compounded 
of  the  laws  of  the  separate  agencies,  are  yet,  at  least  in  some 
cases,  derived  from  them  according  to  a  fixed  principle.  There 
may,  therefore,  be  laws  of  the  generation  of  laws  from  others 
dissimilar  to  them;  and  in  chemistry,  these  undiscovered 
laws  of  the  dependence  of  the  properties  of  the  compound 
on  the  properties  of  its  elements,  may,  together  with  the 
laws  of  the  elements  themselves,  furnish  the  premises  by 
which  the  science  is  perhaps  destined  one  day  to  be  rendered 
deductive. 

It  would  seem,  therefore,  that  there  is  no  class  of  pheno- 
mena in  which  the  Composition  of  Causes  does  not  obtain : 
that  as  a  general  rule,  causes  in  combination  produce  exactly 
the  same  effects  as  when  acting  singly :  but  that  this  rule, 
though  general,  is  not  universal :  that  in  some  instances,  at 
iome  particular  points  in  the  transition  from  separate  to 
united  action,  the  laws  change,  and  an  entirely  new  set  of 
effects  are  either  added  to,  or  take  the  place  of,  those  which 
mse  from  the  separate  agency  of  the  same  causes :  the 
laws  of  these  new  effects  being  again  susceptible  of  com- 
position, to  an  indefinite  extent,  like  the  laws  which  they 
superseded. 


412  INDUCTION. 

§  3.    That  effects  are  proportional  to  their  causes  is  Udd 
down  by  some  writers  as  an  axiom  in  the  theory  of  causation ; 
and  great  use  is  sometimes  made  of  this  principle  in  reason- 
ings respecting  the  laws  of  natune,  though  it  is  incumbered 
with  many  difficulties  and  apparent  exceptions^  which  mud 
ingenuity  has  been  expended  in  showing  not  to  be  real  ones. 
This  proposition,  in  so  far  as  it  is  true,  enters  as  a  particular 
case  into  the  general  principle  of  the  Composition  of  Causes ; 
the  causes  compounded  being,  in  this  instance,  homogeneous; 
in  which  case,  if  in  any,  their  joint  effect  might  be  expected 
to  be  identical  with  the  sum  of  their  separate  effects.    If  s 
force  equal  to  one  hundred  weight  will  raise  a  certain  body 
along  an  inclined  plane,  a  force  equal  to  two  hundred  weight 
will  raise  two  bodies  exactly  simihir,  and  thus  the  effect  is 
proportional  to  the  cause.      But  does  not  a  force  equal  to  two 
hundred  weight,  actually  contain  in  itself  two  forces  eadi 
equal  to  one    hundred  weight,   which,   if  employed  apart, 
would  separately  raise  the  two  bodies  in  question  ?     The  fact, 
therefore,  that  when  exerted  jointly  they  raise  both  bodies  at 
once,  results  from  the  Composition  of  Causes,  and  is  a  mere 
instance  of  the  general  fact  that  mechanical  forces  are  subject 
to  the  law  of  Composition.     And  so  in  every  other  case  which 
can  be  supposed.     For  the  doctrine  of  the  proportionality  of 
effects  to  their  causes  cannot  of  course  be  applicable  to  cases 
in  which  the  augmentation  of  the  cause  alters  the  Jtind  of 
effect ;   that  is,  in  which  the  surplus  quantity  superadded  to 
the  cause  does  not  become  compounded  with  it,  but  the  two 
together  generate  an  altogether  new  phenomenon.     Suppose 
that  the  application  of  a  certain  quantity  of  heat  to  a  body 
merely  increases  its  bulk,  that  a  double  quantity  melts  it,  and 
a  triple  quantity  decomposes  it:   these  three  effects  being 
heterogeneous,  no  ratio,  whether  corresponding  or  not  to  that 
of  the  quantities  of  heat  applied,  can  be  established  between 
them.     Thus  the  supposed  axiom  of  the  proportionality  of 
effects  to  their  causes  fails  at  the  precise  point  where  the  prin- 
ciple of  the  Composition  of  Causes  also  fails ;   viz.  where  the 
concurrence  of  causes  is  such  as  to  determine  a  change  in  the 
properties  of  the  body  generally,  and  render  it  subject  to  new 
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laws^  more  or  less  dissimilar  to  those  to  which  it  conformed  in 
its  previous  state.  The  recognition,  therefore,  of  any  such 
law  of  proportionality,  is  superseded  by  the  more  comprehen- 
sive principle,  in  which  as  much  of  it  as  is  true  is  implicitly 
asserted. 

The  general  remarks  on  causation,  which  seemed  necessary 
as  an  introduction  to  the  theory  of  the  inductive  process,  may 
here  terminate.  That  process  is  essentially  an  inquiry  into 
cases  of  causation.  All  the  uniformities  which  exist  in  the 
succession  of  phenomena,  and  most  of  the  uniformities  in  their 
coexistence,  are  either,  as  we  have  seen,  themselves  laws  of 
causation,  or  consequences  resulting  from,  and  corollaries 
capable  of  being  deduced  from,  such  laws.  If  we  could  deter- 
mine what  causes  are  correctly  assigned  to  what  effects,  and 
what  effects  to  what  causes,  we  should  be  virtually  acquainted 
with  the  whole  course  of  nature.  All  those  uniformities 
which  are  mere  results  of  causation,  might  then  be  explained 
and  accounted  for ;  and  every  individual  fact  or  event  might 
be  predicted,  provided  we  had  the  requisite  data,  that  is,  the 
requisite  knowledge  of  the  circumstances  which,  in  the  parti- 
cular instance,  preceded  it. 

To  ascertain,  therefore,  what  are  the  laws  of  causation 
which  exist  in  nature;  to  determine  the  effects  of  every 
cause,  and  the  causes  of  all  effects, — is  the  main  business  of 
Induction;  and  to  point  out  how  this  is  done  is  the  chief 
object  of  Inductive  Logic. 


CHAPTER  VII. 


OF   OBSERVATION    AND   EXPERIMENT. 

§  1.  It  results  from  the  preceding  exposition,  that  the 
process  of  ascertaining  what  consequents,  in  nature,  are  inva- 
riably connected  with  what  antecedents,  or  in  other  words 
what  phenomena  are  related  to  each  other  as  causes  and 
effects,  is  in  some  sort  a  process  of  analysis.  That  everj 
fact  which  begins  to  exist  has  a  cause,  and  that  this  cause 
must  be  found  somewhere  among  the  facts  which  imme- 
diately preceded  the  occurrence,  may  be  taken  for  certain. 
The  whole  of  the  present  facts  are  the  infallible  result  of  all 
past  facts,  and  more  immediately  of  all  the  facts  which 
existed  at  the  moment  previous.  Here,  then,  is  a  great 
sequence,  which  we  know  to  be  uniform.  If  the  whole  prior 
state  of  the  entire  universe  could  again  recur,  it  would  again 
be  followed  by  the  present  state.  The  question  is,  how  to 
resolve  this  complex  uniformity  into  the  simpler  uniformities 
which  compose  it,  and  assign  to  each  portion  of  the  vast 
antecedent  the  portion  of  the  consequent  which  is  attendant 
on  it. 

This  operation,  which  we  have  called  analytical,  inasmuch 
as  it  is  the  resolution  of  a  complex  whole  into  the  component 
elements,  is  more  than  a  merely  mental  analysis.  No  mere 
contemplation  of  the  phenomena,  and  partition  of  them  by 
the  intellect  alone,  will  of  itself  accomplish  the  end  we  have 
now  in  view.  Nevertheless,  such  a  mental  partition  is  an 
indispensable  first  step.  The  order  of  nature,  as  perceived  at 
a  first  glance,  presents  at  every  instant  a  chaos  followed  by 
another  chaos.  We  must  decompose  each  chaos  into  single 
facts.  We  must  learn  to  see  in  the  chaotic  antecedent  a  mul- 
titude of  distinct  antecedents,  in  the  chaotic  consequent  a 
multitude  of  distinct  consequents.      This,  supposing  it  done, 
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will  not  of  itself  tell  us  on  which  of  the  antecedents  each  conse- 
quent is  invariably  attendant.  To  determine  that  pointy  we 
must  endeavour  to  effect  a  separation  of  the  facts  from  one  an- 
other, not  in  our  minds  only,  but  in  nature.  The  mental  ana- 
lysis, however^  must  take  place  first.  And  every  one  knows  that 
in  the  mode  of  performing  it,  one  intellect  differs  immensely 
from  another.  It  is  the  essence  of  the  act  of  observing ;  for 
the  observer  is  not  he  who  merely  sees  the  thing  which  is 
before  his  eyes,  but  he  who  sees  what  parts  that  thing  is  com- 
posed of.  To  do  this  well  is  a  rare  talent.  One  person,  from 
inattention,  or  attending  only  in  the  wrong  place,  overlooks 
half  of  what  he  sees  :  another  sets  down  much  more  than  he 
sees,  confounding  it  with  what  he  imagines,  or  with  what  he 
infers ;  another  takes  note  of  the  kind  of  all  the  circumstances, 
but  being  inexpert  in  estimating  their  degree,  leaves  the 
quantity  of  each  vague  and  uncertain;  another  sees  indeed 
the  whole,  but  makes  such  an  awkward  division  of  it  into 
parts,  throwing  things  into  one  mass  which  require  to  be 
separated,  and  separating  others  which  might  more  conveni- 
ently be  considered  as  one,  that  the  result  is  much  the  same, 
sometimes  even  worse,  than  if  no  analysis  had  been  attempted 
at  all.  It  would  be  possible  to  point  out  what  qualities  of 
mind,  and  modes  of  mental  culture,  fit  a  person  for  being  a 
good  observer :  that,  however,  is  a  question  not  of  Logic,  but 
of  the  Theory  of  Education,  in  the  most  enlarged  sense  of 
the  term.  There  is  not  properly  an  Art  of  Observing.  There 
may  be  rules  for  observing.  But  these,  like  rules  for  invent- 
ing, are  properly  instructions  for  the  preparation  of  one's  own 
mind ;  for  putting  it  into  the  state  in  which  it  will  be  most 
fitted  to  observe,  or  most  likely  to  invent.  They  are,  there- 
fore, essentially  rules  of  self-education,  which  is  a  different 
thing  from  Logic.  They  do  not  teach  how  to  do  the  thing, 
but  how  to  make  ourselves  capable  of  doing  it.  They  are  an 
art  of  strengthening  the  limbs,  not  an  art  of  using  them. 

The  extent  and  minuteness  of  observation  which  may  be 
requisite,  and  the  degree  of  decomposition  to  which  it  may  be 
necessary  to  carry  the  mental  analysis,  depend  on  the  par- 
ticular purpose  in  view.     To  ascertain  the  state  of  the  whole 
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uniTeree  at  any  particolar  moment  is  impooBiUe,  bat  woaU 
also  be  useless.     In  making  chemical  experiments,  we  do  not 
think  it  necessary  to  note  the  position  of  the  planets ;  because 
experience  has  shown,  as  a  Tciy  superficial  experience  is  suffi- 
cient to  show,  that  in  such  cases  that  circumstance  is  not 
material  to  the  result :  and,  aocordinglj,  in  the  ages  when 
men  believed  in  the  occult  influences  of  the  heavenly  bodies, 
it  might  have  been  unphilosophical  to  omit  ascertaining  the 
precise  condition  of  those  bodies  at  the  moment  of  the  experi- 
ment.    As  to  the  degree  of  minuteness  of  the  mental  sub- 
division ;  if  we  were  obliged  to  break  down  what  we  observe 
into  its  very  simplest  elements,  that  is,  literally  into  single 
facts,  it  would  be  difficult  to  say  where  we  should  find  them  > 
we  can  hardly  ever  affirm  that  our  divisions  of  any  kind  have 
reached  the  ultimate  unit.     But  this  too  is  fortunately  un- 
necessary.     The  only  object  of  the  mental  separation  is  to 
suggest  the   requisite  physical  separation,  so  that  we  may 
either  accomplish  it  ourselves,  or  seek  for  it  in  nature ;  and 
we  have  done  enough  when  we  have  carried  the  subdivision  as 
far  as  the  point  at  which  we  are  able  to  see  what  observations 
or  experiments  we  require.     It  is  only  essential,  at  whatever 
point  our  mental  decomposition  of  facts  may  for  the  present 
have  stopped,  that  we  should  bold  ourselves  ready  and  able  to 
carry  it  farther  as  occasion  requires,  and  should  not  allow  the 
freedom  of  our  discriminating  faculty  to  be  imprisoned  by  the 
swathes  and  bands  of  ordinary  classification ;  as  was  the  case 
with  all  early  speculative  inquirers,  not  excepting  the  Greeks, 
to  whom  it  hardly  ever  occurred  that  what  was  called  by  one 
abstract  name  might,  in  reality,  be  several  phenomena,  or  that 
there  was  a  possibility  of  decomposing  the  facts  of  the  universe 
into  any  elements  but  those  which  ordinary  language  already 
recognised. 

§  2.  The  different  antecedents  and  consequents,  being, 
then,  supposed  to  be,  so  far  as  the  case  requires,  ascertained 
and  discriminated  from  one  another ;  we  are  to  inquire  which 
is  connected  with  which.  In  every  instance  which  comes 
under  our  observation,  there  are  many  antecedents  and  many 
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consequents.  If  those  antecedents  could  not  be  severed  from 
one  another  except  in  thought,  or  if  those  consequents  never 
were  found  apart,  it  would  be  impossible  for  us  to  distinguish 
(i  posteriori  at  least)  the  real  laws,  or  to  assign  to  any  cause 
its  effect,  or  to  any  effect  its  cause.  To  do  so,  we  must  be 
able  to  meet  with  some  of  the  antecedents  apart  from  the 
rest,  and  observe  what  follows  from  them;  or  some  of  the 
consequents,  and  observe  by  what  they  are  preceded.  We 
must,  in  short,  follow  the  Baconian  rule  of  varying  the  drcum^ 
stances.  This  is,  indeed,  only  the  first  rule  of  physical  inquiry, 
and  not,  as  some  have  thought,  the  sole  rule ;  but  it  is  the 
foundation  of  all  the  rest. 

For  the  purpose  of  varying  the  circumstances,  we  may 
have  recourse  (according  to  a  distinction  commonly  made) 
either  to  observation  or  to  experiment;  we  may  either ^^ 
an  instance  in  nature,  suited  to  our  purposes,  or,  by  an  arti- 
ficial arrangement  of  circumstances,  mal'e  one.  The  value  of 
the  instance  depends  on  what  it  is  in  itself,  not  on  the  mode 
in  which  it  is  obtained :  its  employment  for  the  purposes  of 
induction  depends  on  the  same  principles  in  the  one  case  and 
in  the  other ;  as  the  uses  of  money  are  the  same  whether  it  is 
inherited  or  acquired.  There  is,  in  short,  no  difference  in  kind, 
no  real  logical  distinction,  between  the  two  processes  of  inves- 
tigation. There  are,  however,  practical  distinctions  to  which 
it  is  of  considerable  importance  to  advert. 

§  3.  The  first  and  most  obvious  distinction  between 
Observation  and  Experiment  is,  that  the  latter  is  an  immense 
extension  of  the  former.  It  not  only  enables  us  to  produce 
a  much  greater  number  of  variations  in  the  circumstances  than 
nature  spontaneously  offers,  but  also,  in  thousands  of  cases,  to 
produce  the  precise  sort  of  variation  which  we  are  in  want  of 
Tor  discovering  the  law  of  the  phenomenon ;  a  service  which 
nature,  being  constructed  on  a  quite  different  scheme  from 
:hat  of  facilitating  our  studies,  is  seldom  so  friendly  as  to 
destow  upon  us.  For  example,  in  order  to  ascertain  what 
Drinciple  in  the  atmosphere  enables  it  to  sustain  life,  the 
variation  we  require  is  that  a  living  animal  should  be  immersed 
VOL.  I.  i1 
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in  each  component  element  of  the  atmosphere  separately.  But 
nature  does  not  supply  either  oxygen  or  azote  in  a  separate 
state.  We  are  indebted  to  artificial  experiment  for  oar  know- 
ledge  that  it  is  the  former,  and  not  the  latter,  which  supports 
respiration ;  and  for  our  knowledge  of  the  very  existence  of 
the  two  ingredients. 

Thus  far  the  advantage  of  experimentation  over  simple 
observation  is  universally  recognised :  all  are  aware  that  it 
enables  us  to  obtain  innumerable  combinations  of  circum- 
stances which  are  not  to  be  found  in  natnre,  and  so  add  to 
nature's  experiments  a  multitude  of  experiments  of  our  own. 
But  there  is  another  superiority  (or,  as  Bacon  would  have 
expressed  it,  another  prerogative)  of  instances  artificially 
obtained  over  spontaneous  instances, — of  our  own  experi- 
ments over  even  the  same  experiments  when  made  by  nature, 
— which  is  not  of  less  importance,  and  which  is  far  from  being 
felt  and  acknowledged  in  the  same  degree. 

When  we  can  produce  a  phenomenon  artificiaUy,  we  can 
take  it,  as  it  were,  home  with  us,  and  observe  it  in  the  midst 
of  circumstances  with  which  in  all  other  respects  we  are  accu- 
rately acquainted.  If  we  desire  to  know  what  are  the  efiects 
of  the  cause  A,  and  are  able  to  produce  A  by  means  at  our 
disposal,  we  can  generally  determine  at  our  own  discretion,  so 
far  as  is  compatible  with  the  nature  of  the  phenomenon  A, 
the  whole  of  the  circumstances  which  shall  be  present  along 
with  it :  and  thus,  knowing  exactly  the  simultaneous  state  of 
everything  else  which  is  within  the  reach  of  A's  influence,  we 
have  only  to  observe  what  alteration  is  made  in  that  state  by 
the  presence  of  A. 

For  example,  by  the  electric  machine  we  can  produce 
in  the  midst  of  known  circumstances,  the  phenomena  which 
nature  exhibits  on  a  grander  scale  in  the  form  of  lightning 
and  thunder.  Now  let  any  one  consider  what  amount  of 
knowledge  of  the  effects  and  laws  of  electric  agency  mankind 
could  have  obtained  from  the  mere  observation  of  thunder- 
storms, and  compare  it  with  that  which  they  have  gained, 
and  may  expect  to  gain,  from  electrical  and  galvanic  experi- 
ments.    This  example  is  the  more  striking,  now  that  we  have 
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reason  to  believe  that  electric  action  is  of  all  natural  pheno- 
mena (except  heat)  the  most  pervading  and  universal^  which^ 
therefore^  it  might  antecedently  have  been   supposed  could 
stand  least  in  need  of  artificial  means  of  production  to  enable 
it  to  be  studied ;  while  the  fact  is  so  much  the  contrary^  that 
without  the  electric  machine^  the  Leyden  jar^  and  the  voltaic 
battery,  we  probably  should  never  have   suspected  the  ex- 
istence of  electricity  as  one  of  the  great  agents  in  nature ; 
the  few  electric  phenomena  we  should  have  known  of  would 
have  continued  to  be  regarded  either  as  supernatural,  or  as  a 
sort  of  anomalies  and  eccentricities  in  the  order  of  the  universe. 
When  we  have  succeeded  in  insulating  the  phenomenon 
which  is  the  subject  of  inquiry,  by  placing  it  among  known 
circumstances,  we  may  produce  further  variations  of  circum- 
stances to  any  extent,  and  of  such  kinds  as  we  think  best 
calculated  to  bring  the  laws  of  the  phenomenon  into  a  clear 
light.     By  introducing  one  well  defined  circumstance  after 
another  into  the  experiment,  we  obtain  assurance  of  the  man- 
ner in  which  the  phenomenon  behaves  under  an  indefinite 
variety   of    possible    circumstances.      Thus,   chemists,   after 
having  obtained  some  newly-discovered  substance  in  a  pure 
state,  (that  is,  having  made  sure  that  there  is  nothing  present 
which  can  interfere  with  and  modify  its  agency,)  introduce 
various  other  substances,  one  by  one,  to  ascertain  whether  it 
will  combine  with  them,  or  decompose  them,  and  with  what 
result;   and  also  apply  heat,  or  electricity,  or  pressure,  to 
discover  what  will  happen  to  the  substance  under  each  of 
these  circumstances. 

But  if,  on  the  other  hand,  it  is  out  of  our  power  to  pro- 
duce the  phenomenon,  and  we  have  to  seek  for  instances  in 
which  nature  produces  it,  the  task  before  us  is  very  different. 
Instead  of  being  able  to  choose  what  the  concomitant  cir- 
cumstances shall  be,  we  now  have  to  discover  what  they  are ; 
which,  when  we  go  beyond  the  simplest  and  most  accessible 
cases,  it  is  next  to  impossible  to  do,  with  any  precision  and 
completeness.  Let  us  take,  as  an  exemplification  of  a  phe- 
nomenon which  we  have  no  means  of  fabricating  artificially, 
a   human   mind.     Nature  produces   many;    but  the  conse- 
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quence  of  our  not  being  able  to  produce  them  by  art  is,  that 
in  every  instance  in  which  we  see  a  human  mind  developing 
itself,  or  acting  upon  other  things,  we  see  it  surrounded  and 
obscured  by  an  indefinite  multitude  of  nnascertainable  cir- 
cumstances, rendering  the  use  of  the  common  experimental 
methods  almost  delusive.  We  may  conceive  to  what  extent 
this  is  true,  if  we  consider,  among  other  things,  that  when- 
ever nature  produces  a  human  mind,  she  produces,  in  close 
connexion  with  it,  a  body;  that  is,  a  vast  complication  of 
physical  facts,  in  no  two  cases  perhaps  exactly  similar,  and 
most  of  which  (except  the  mere  structure,  which  we  can 
examine  in  a  sort  of  coarse  way  after  it  has  ceased  to  act), 
are  radically  out  of  the  reach  of  our  means  of  exploration. 
If,  instead  of  a  human  mind,  we  suppose  the  subject  of  inves- 
tigation to  be  a  human  society  or  State,  all  the  same  diffi- 
culties recur  in  a  greatly  augmented  degree. 

We  have  thus  already  come  within  sight  of  a  conclusion, 
which  the  progress  of  the  inquiry  will,  I  think,  bring  before 
us  with  the  clearest  evidence :  namely,  that  in  the  sciences 
which  deal  with  pheno^ipena  in  which  artificial  experiments 
are  impossible  (as  in  the  case  of  astronomy,)  or  in  which  they 
have  a  very  limited  range  (as  in  physiology,  mental  philoso- 
phy, and  social  science,)  induction  from  direct  experience 
is  practised  at  a  disadvantage  generally  equivalent  to  im- 
practicability :  from  which  it  follows  that  the  methods  of  those 
sciences,  in  order  to  accomplish  anything  worthy  of  attain- 
ment, must  be  to  a  great  extent,  if  not  principally,  deductive. 
This  is  already  known  to  be  the  case  with  the  first  of  the 
sciences  we  have  mentioned,  astronomy ;  that  it  is  not  gene- 
rally recognised  as  true  of  the  others,  is  probably  one  of  the 
reasons  why  they  are  still  in  their  infancy. 

§  4.  If  what  is  called  pure  observation  is  at  so  great  a 
disadvantage,  compared  with  artificial  experimentation,  in  one 
department  of  the  direct  exploration  of  phenomena,  there  is 
another  branch  in  which  the  advantage  is  all  on  the  side  of 
the  former. 

Inductive  inquiry  having  for  its  object  to  ascertain  what 
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causes  are  connected  with  what  effects,  we  may  begin  this 
search  at  either  end  of  the  road  which  leads  from  the  one 
point  to  the  other :  we  may  either  inquire  into  the  effects  of  a 
given  cause,  or  into  the  causes  of  a  given  effect.  The  fact  that 
light  blackens  chloride  of  silver  might  have  been  discovered 
either  by  experiments  on  light,  trying  what  effect  it  would 
produce  on  various  substances,  or  by  observing  that  portions 
of  the  chloride  had  repeatedly  become  black,  and  inquiring 
into  the  circumstances.  The  effect  of  the  urali  poison  might 
have  become  known  either  by  administering  it  to  animals,  or 
by  examining  how  it  happened  that  the  wounds  which  the 
Indians  of  Guiana  inflict  with  their  arrows  prove  so  uni- 
formly mortal.  Now  it  is  manifest  from  the  mere  statement 
of  the  examples,  without  any  theoretical  discussion,  that  arti- 
ficial experimentation  is  applicable  only  to  the  former  of  these 
modes  of  investigation.  We  can  take  a  cause,  and  try  what 
it  will  produce :  but  we  cannot  take  an  effect,  and  try  what 
it  will  be  produced  by.  We  can  only  watch  till  we  see  it 
produced,  or  are  enabled  to  produce  it  by  accident. 

This  would  be  of  little  importan^,  if  it  always  depended 
on  our  choice  from  which  of  the  two  ends  of  the  sequence  we 
would  undertake  our  inquiries.  But  we  have  seldom  any 
option.  As  we  can  only  travel  from  the  known  to  the  un- 
known, we  are  obliged  to  commence  at  whichever  end  we  are 
best  acquainted  with.  K  the  agent  is  more  familiar  to  us  than 
its  effects,  we  watch  for,  or  contrive,  instances  of  the  agent^ 
under  such  varieties  of  circumstances  as  are  open  to  us,  and 
observe  the  result.  If,  on  the  contrary,  the  conditions  on 
which  a  phenomenon  depends  are  obscure,  but  the  phenomenon 
itself  familiar,  we  must  commence  our  inquiry  from  the  effect. 
If  we  are  struck  with  the  fact  that  chloride  of  silver  has  been 
blackened,  and  have  no  suspicion  of  the  cause,  we  have  no 
resource  but  to  compare  instances  in  which  the  fact  has 
chanced  to  occur,  until  by  that  comparison  we  discover  that  in 
all  those  instances  the  substances  had  been  exposed  to  light. 
If  we  knew  nothing  of  the  Indian  arrows  but  their  fatal  effect, 
accident  alone  could  turn  our  attention  to  experiments  on  the 
urali;  in  the  regular  course  of  investigation^  we  could  only 
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inquire^  or  try  to  observe,  what  had  been  done  to  the  arrows 
in  particular  instances. 

Wherever,  having  nothing  to  guide  us  to  the  cause,  we 
are  obliged  to  set  out  from  the  e£Pect,  and  to  apply  the  rule  of 
varying  the  circumstances  to  the  consequents,  not  the  antece- 
dents, we  are  necessarily  destitute  of  the  resource  of  artificial 
experimentation.     We  cannot,  at  our  choice,  obtain  conse- 
quents, as  we  can  antecedents,  under  any  set  of  circumstances 
compatible  with  their  nature.     There  are  no  means  of  pro- 
ducing effects  but  through  their  causes,  and  by  the  supposi- 
tion the  causes  of  the  effect  in  question  are  not  known  to  us. 
We  have  therefore  no  expedient  but  to'  study  it  where  it 
offers  itself  spontaneously.     If  nature  happens  to  present  us 
with  instances  sufficiently  varied  in  their  circumstances,  and  if 
we  are  able  to  discover,  either  among  the  proximate  ante- 
cedents or  among  some  other  order  of  antecedents,  something 
which  is  always  found  when  the  effect  is  found,  however 
various  the  circumstances,  and  never  found  when  it  is  not ; 
we  may  discover,  by  mere  observation  without  experiment,  a 
real  uniformity  in  nature. 

But  though  this  is  certainly  the  most  favourable  case  for 
sciencesof  pure  observation,  as  contrasted  with  those  in  which 
artificial  experiments  are  possible,  there  is  in  reality  no  case 
which  more  strikingly  illustrates  the  inherent  imperfection  of 
direct  induction  when  not  founded  on  experimentation.  Sup- 
pose that,  by  a  comparison  of  cases  of  the  effect,  we  have 
found  an  antecedent  which  appears  to  be,  and  perhaps  is, 
invariably  connected  with  it :  we  have  not  yet  proved  that 
antecedent  to  be  the  cause,  until  we  have  reversed  the  process, 
and  produced  the  effect  by  means  of  that  antecedent.  If  we 
can  produce  the  antecedent  artificially,  and  if,  when  we  do  so, 
the  effect  follows,  the  induction  is  complete ;  that  antecedent 
IB  the  cause  of  that  consequent.*    But  we  have  then  added 


*  Unless,  indeed,  the  consequent  was  generated  not  by  the  antecedent,  bat 
by  tho  means  we  employed  to  produce  the  antecedent.  As,  however,  the^e 
means  are  under  our  power,  there  is  so  far  a  probability  that  they  are  also 
sufficiently  within  our  knowledge,  to  enable  us  to  judge  whether  that  could  be 
the  oase  or  not 
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the  evidence  of  experiment  to  that  of  simple  observation. 
Until  we  had  done  so,  we  had  only  proved  invariable  antece- 
dence within  the  limits  of  experience,  but  not  unconditional 
antecedence,  or  causation.  Until  it  had  been  shown  by  the 
actual  production  of  the  antee^ent  under  known  circum- 
stances, and  the  occurrence  thereupon  of  the  consequent,  that 
the  antecedent  was  really  the  condition  on  which  it  depended ; 
the  uniformity  of  succession  which  was  proved  to  exist  between 
them  might,  for  aught  we  knew,  be  (like  the  succession  of 
day  and  night)  no  case  of  causation  at  all ;  both  antecedent 
and  consequent  might  be  successive  stages  of  the  effect  of 
an  ulterior  cause.  Observation,  in  short,  without  experiment 
(supposing  no  aid  from  deduction)  can  ascertain  sequences 
and  coexistences,  but  cannot  prove  causation. 

In  order  to  see  these  remarks  verified  by  the  actual  state 
of  the  sciences,  we  have  only  to  think  of  the  condition  of 
natural  history.  In  zoology,  for  example,  there  is  an  immense 
number  of  uniformities  ascertained,  some  of  coexistence,  others 
of  succession,  to  many  of  which,  notwithstanding  considerable 
variations  of  the  attendant  circumstances,  we  know  not  any 
exception  :  but  the  antecedents,  for  the  most  part,  are  such  as 
we  cannot  artificially  produce ;  or  if  we  can,  it  is  only  by 
setting  in  motion  the  exact  process  by  which  nature  produces 
them ;  and  this  being  to  us  a  mysterious  process,  of  which 
the  main  circumstances  are  not  only  unknown  but  unobserv- 
able,  we  do  not  succeed  in  obtaining  the  antecedents  under 
known  circumstances.  What  is  the  result?  That  on  this 
vast  subject,  which  affords  so  much  and  such  varied  scope  for  ob- 
servation, we  have  not,  properly  speaking,  ascertained  a  single 
cause,  a  single  unconditional  uniformity.  We  know  not,  in 
the  case  of  most  of  the  phenomena  that  we  find  conjoined, 
which  is  the  condition  of  the  other ;  which  is  cause,  and  which 
effect,  or  whether  either  of  them  is  so,  or  they  are  not  rather 
conjunct  effects  of  causes  yet  to  be  discovered,  complex  results 
of  laws  hitherto  unknown. 

Although  some  of  the  foregoing  observations  may  be,  in 
technical  strictness  of  arrangement,  premature  in  this  place,  it 
seemed  that  a  few  general  remarks  on  the  difference  between 
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sciences  of  mere  observation  and  sciences  of  experimentation, 
and  the  extreme  disadvantage  under  which  directly  inductive 
inquiry  is  necessarily  carried  on  in  the  former,  were  the  best 
preparation  for  discussing  the  methods  of  direct  induction ;  a 
preparation  rendering  superfluous  much  that  must  otherwise 
have  been  introduced,  with  some  inconvenience,  into  the  heart 
of  that  discussion.  To  the  consideration  of  these  methods  we 
now  proceed. 


CHAPTER  VIII. 


OF   THE    FOUR   METHODS    OF    EXPERIMENTAL    INQUIRY. 

§  1.  The  simplest  and  most  obvious  modes  of  singling 
out  from  among  the  circumstances  which  precede  or  follow  a 
phenomenon^  those  with  which  it  is  really  connected  by  an 
invariable  law,  are  two  in  number.  One  is,  by  comparing 
together  different  instances  in  which  the  phenomenon  occurs. 
The  other  is,  by  comparing  instances  in  which  the  phenomenon 
does  occur,  with  instances  in  other  respects  similar  in  which 
it  does  not.  These  two  methods  may  be  respectively  deno- 
minated, the  Method  of  Agreement,  and  the  Method  of  Dif- 
ference. 

In  illustrating  these  methods  it  will  be  necessary  to  bear  in 
mind  the  twofold  character  of  inquiries  into  the  laws  of  phe- 
nomena; which  may  be  either  inquiries  into  the  cause  of  a 
given  effect,  or  into  the  effects  or  properties  of  a  given  cause. 
We  shall  consider  the  methods  in  their  application  to  either 
order  of  investigation,  and  shall  draw  our  examples  equally 
from  both. 

We  shall  denote  antecedents  by  the  large  letters  of  the 
alphabet,  and  the  consequents  corresponding  to  them  by  the 
small.  Let  A,  then,  be  an  agent  or  cause,  and  let  the  object 
of  our  inquiry  be  to  ascertain  what  are  the  effects  of  this  cause. 
If  we  can  either  find,  or  produce,  the  agent  A  in  such  varieties 
of  circumstances,  that  the  different  cases  have  no  circumstance 
in  common  except  A;  then  whatever  effect  we  find  to  be  pro- 
duced in  all  our  trials,  is  indicated  as  the  effect  of  A.  Sup- 
pose, for  example,  that  A  is  tried  along  with  B  and  C,  and 
that  the  effect  is  a  6  c;  and  suppose  that  A  is  next  tried  with 
D  and  £,  but  without  B  and  C,  and  that  the  effect  ib  a  d  e. 
Then  we  may  reason  thus :  b  and  c  are  not  effects  of  A,  for 
they  were  not  produced  by  it  in  the  second  experiment ;  nor 
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are  d  and  e,  for  they  were  not  produced  in  the  first.  Whatever 
is  really  the  effect  of  A  must  have  been  produced  in  both 
instances ;  now  this  condition  is  fulfilled  by  no  circumstance 
except  a.  The  phenomenon  a  cannot  have  been  the  effect  of 
B  or  C,  since  it  was  produced  where  they  were  not ;  nor  of  D 
or  E,  since  it  was  produced  where  they  were  not.  Therefore  it 
is  the  effect  of  A. 

For  example^  let  the  antecedent  A  be  the  contact  of  an 
alkaline  substance  and  an  oil.  This  combination  being  tried 
under  several  varieties  of  circumstances,  resembling  each  other 
in  nothing  else,  the  results  agree  in  the  production  of  a  greasy 
and  detersive  or  saponaceous  substance :  it  is  therefore  con- 
cluded that  the  combination  of  an  oil  and  an  alkali  causes  the 
production  of  a  soap.  It  is  thus  we  inquire,  by  the  Method  of 
Agreement,  into  the  effect  of  a  given  cause. 

In  a  similar  manner  we  may  inquire  into  the  cause  of  a 
given  effect.  Let  a  be  the  effect.  Here,  as  shown  in  the 
last  chapter^  we  have  only  the  resource  of  observation  without 
experiment :  we  cannot  take  a  phenomenon  of  which  we  know 
not  the  origin,  and  try  to  find  its  mode  of  production  by  pro- 
ducing it :  if  we  succeeded  in  such  a  random  trial  it  could  only 
be  by  accident.  But  if  we  can  observe  a  in  two  different  com- 
binations, a  b  Cy  and  a  d  e  ;  and  if  we  know,  or  can  discover, 
that  the  antecedent  circumstances  in  these  cases  respectively 
were  ABC  and  A  D  E ;  we  may  conclude  by  a '  reasoning 
similar  to  that  in  the  preceding  example,  that  A  is  the  ante- 
cedent connected  with  the  consequent  a  by  a  law  of  causation. 
B  and  C,  we  may  say,  cannot  be  causes  of  a,  since  on  its 
second  occurrence  they  were  not  present ;  nor  are  D  and  E, 
for  they  were  not  present  on  its  first  occurrence.  A,  alone  of 
the  five  circumstances,  was  found  among  the  antecedents  of  a 
in  both  instances. 

For  example,  let  the  effect  a  be  crystallization.  We  com- 
pare instances  in  which  bodies  are  known  to  assume  crystalline 
structure,  but  which  have  no  other  point  of  agreement ;  and  we 
find  them  to  have  one,  and  as  far  as  we  can  observe,  only  one, 
antecedent  in  common :  the  deposition  of  a  solid  matter  from 
a  liquid  state,  either  a  state  of  fusion  or  of  solution.     We  con- 
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clade^  therefore^  that  the  solidification  of  a  substance  from 
a  liquid  state  is  an  invariable  antecedent  of  its  crystallization. 

In  this  example  we  may  go  farther^  and  say^  it  is  not  only 
the  invariable  antecedent  but  the  cause ;  or  at  least  the  proxi- 
mate event  which  completes  the  cause.  For  in  this  case  we 
are  able^  after  detecting  the  antecedent  A,  to  produce  it  arti- 
ficially^ and  by  finding  that  a  follows  it,  verify  the  result  of 
our  induction.  The  importance  of  thus  reversing  the  proof 
was  strikingly  manifested  when  by  keeping  a  phial  of  water 
charged  with  siliceous  particles  undisturbed  for  years,  a 
chemist  (I  believe  Dr.  WoUaston)  succeeded  in  obtaining 
crystals  of  quartz ;  and  in  the  equally  interesting  experiment 
in  which  Sir  James  Hall  produced  artificial  marble,  by  the 
cooling  of  its  materials  from  fusion  under  immense  pressure : 
two  admirable  examples  of  the  light  which  may  be  thrown 
upon  the  most  secret  processes  of  nature  by  well-contrived 
interrogation  of  her. 

But  if  we  cannot  artificially  produce  the  phenomenon  A, 
the  conclusion  that  it  is  the  cause  of  a  remains  subject  to 
very  considerable  doubt.  Though  an  invariable,  it  may  not 
be  the  unconditional  antecedent  of  a,  but  may  precede  it  as 
day  precedes  night  or  night  day.  This  uncertainty  arises 
from  the  impossibility  of  assuring  ourselves  that  A  is  the  only 
immediate  antecedent  common  to  both  the  instances.  If  we 
could  be  certain  of  having  ascertained  all  the  invariable  ante- 
cedents, we  might  be  sure  that  the  unconditional  invariable 
antecedent,  or  cause,  must  be  found  somewhere  among  them. 
Unfortunately  it  is  hardly  ever  possible  to  ascertain  all  the 
antecedents,  unless  the  phenomenon  is  one  which  we  can 
produce  artificially.  Even  then,  the  difficulty  is  merely 
lightened,  not  removed :  men  knew  how  to  raise  water  in 
pumps  long  before  they  adverted  to  what  was  really  the 
operating  circumstance  in  the  means  they  employed,  namely, 
the  pressure  of  the  atmosphere  on  the  open  surface  of  the 
water.  It  is,  however,  much  easier  to  analyse  completely 
a  set  of  arrangements  made  by  ourselves,  than  the  whole 
complex  mass  of  the  agencies  which  nature  happens  to  be 
exerting  at  the  mtment  of  the  production  of  a  g^ven  phe- 
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nomenon.    We  may  overlook  some  of  the  material  eircom- 

stances  in  an  experiment  with  an  electrical  machine ;  bat  we 

shall,  at  the  worst,  be  better  acquainted  with  them  than  with 

those  of  a  thunder-storm. 

The  mode  of  discovering  and  proving  kws  of  nature,  which 

we  have  now  examined,  proceeds  on  the  following  axiom: 

Whatever  circumstance  can  be  excluded,  without  prejudice  to 

the  phenomenon,    or    can    be    absent    notwithstanding  itB 

presence,  is  not  connected  with  it  in  the  way  of  causation. 

The  casual  circumstances  being  thus  eliminated,  if  only  one 

remains,  that  one  is  the  cause  which  we  are  in  search  of:  if 

more  than  one,  they  either  are,  or  contain  among  them,  the 

cause;  and  so,  mutatU  mutandis,  of  the  effect.    As  this  method 

proceeds  by  comparing  different  instances  to  ascertain  in 

what  they  agree,  I  have  termed  it  the  Method  of  Agreement: 

and  we  may  adopt  as  its  regulating  principle  the  following 

canon: — 

First  Canon. 

If  two  or  more  instances  of  the  phenomenon  under  investi^a* 
tion  have  only  one  circumstance  in  common,  the  circumstance  in 
which  alone  all  the  instances  agree,  is  the  cause  {or  effect)  of  ike 
given  phenomenon. 

Quitting  for  the  present  the  Method  of  Agreement,  to 
which  we  shall  almost  immediately  return,  we  proceed  to  a 
still  more  potent  instrument  of  the  investigation  of  nature,  the 
Method  of  Difference. 

§  2.  In  the  Method  of  Agreement,  we  endeavoured  to 
obtain  instances  which  agreed  in  the  given  circumstance  but 
differed  in  every  other :  in  the  present  method  we  require, 
on  the  contrary,  two  instances  resembling  one  another  in 
every  other  respect,  but  differing  in  the  presence  or  absence 
of  the  phenomenon  we  wish  to  study.  If  our  object  be  to 
discover  the  effects  of  an  agent  A,  we  must  procure  A  in 
some  set  of  ascertained  circumstances,  as  A  B  C,  and  having 
noted  the  effects  produced,  compare  them  with  the  effect 
of  the  remaining  circumstances  B  C,  when  A  is  absent.  If 
the  effect  of  A  B  C  is  a  d  c,  and  the  effect  of  B  C,  d  c,  it  is 
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evident  that  the  effect  of  A  is  a.  So  again^  if  we  begin  at 
the  other  end^  and  desire  to  investigate  the  cause  of  an  effect 
a,  we  must  select  an  instance^  as  ab  c,  in  which  the  effect 
occurs^  and  in  which  the  antecedents  were  A  B  C^  and  we 
must  look  out  for  another  instance  in  which  the  remaining 
circumstances^  b  c,  occur  without  a.  If  the  antecedents,  in 
that  instance,  are  B  C,  we  know  that  the  cause  of  a  must  be 
A :  either  A  alone,  or  A  in  conjunction  with  some  of  the 
other  circumstances  present. 

It  is  scarcely  necessary  to  give  examples  of  a  logical 
process  to  which  we  owe  almost  all  the  inductive  conclusions 
we  draw  in  daily  life.  When  a  man  is  shot  through  the 
heart,  it  is  by  this  method  we  know  that  it  was  the  gun-shot 
which  killed  him :  for  he  was  in  the  fulness  of  life  imme- 
diately before,  all  circumstances  being  the  same,  except  the 
wound. 

The  axioms  implied  in   this  method   are  evidently  the 

following.    Whatever  antecedent  cannot  be  excluded  without 

preventing  the  phenomenon,  is  the  cause,  or  a  condition,  of 

that  phenomenon:    Whatever  consequent  can  be   excluded, 

with  no  other  difference  in  the  antecedents  than  the  absence 

of  a  particular  one,  is  the  effect  of  that   one.     Instead  of 

comparing  different  instances  of  a  phenomenon,  to  discover 

in  what  they  agree,  this  method  compares  an  instance  of  its 

occurrence  with  an  instance  of  its  non-occurrence,  to  discover 

in   what  they  differ.      The  canon  which  is  the  regulating 

principle  of  the  Method  of  Difference  may  be  expressed  as 

follows  :^ 

Second  Canon. 

If  an  instance  in  which  the  phenomenon  under  investigation 
occurs,  and  an  instance  in  which  it  does  not  occur,  have  every 
circumstance  in  common  save  one,  that  one  occurring  only  in  the 
yhrmer  ;  the  circumstance  in  which  alone  the  two  instances  differ, 
is  the  effect,  or  the  cause,  or  an  indispensable  part  of  the  cause, 
of  the  phenomenon, 

§  3.  The  two  methods  which  we  have  now  stated  have 
many  features  of  resemblance,  but  there  are  also  many  dis- 
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tinctions  between  them.  Both  are  methods  of  elimination. 
This  term  (employed  in  the  theory  of  equations  to  denote  the 
process  by  which  one  afler  another  of  the  elements  of  a  question 
is  excluded^  and  the  solution  made  to  depend  on  the  relation 
between  the  remaining  elements  only)  is  well  suited  to  express 
the  operation^  analogous  to  this,  which  has  been  understood 
since  the  time  of  Bacon  to  be  the  foundation  of  experimental 
inquiry :  namely,  the  successive  exclusion  of  the  various  cir- 
cumstances which  are  found  to  accompany  a  phenomenon  in  a 
given  instance,  in  order  to  ascertain  what  are  those  among 
them  which  can  be  absent  consistently  with  the  existence  of 
the  phenomenon.  The  Method  of  Agreement  stands  on  the 
ground  that  whatever  can  be  eliminated,  is  not  connected  with 
the  phenomenon  by  any  law.  The  Method  of  Difference  has 
for  its  foundation,  that  whatever  cannot  be  eliminated,  is  con- 
nected with  the  phenomenon  by  a  law. 

Of  these  methods,  that  of  Difference  is  more  particularly 
a  method  of  artificial  experiment ;  while  that  of  Agreement  is 
more  especially  the  resource  employed  where  experimentation 
is  impossible.  A  few  reflections  will  prove  the  fact,  and  point 
out  the  reason  of  it. 

It  is  inherent  in  the  peculiar  character  of  the  Method  of 
Difference,  that  the  nature  of  the  combinations  which  it 
requires  is  much  more  strictly  defined  than  in  the  Method  of 
Agreement.  The  two  instances  which  are  to 'be  compared 
with  one  another  must  be  exactly  similar,  in  all  circumstances 
except  the  one  which  we  are  attempting  to  investigate  :  they 
must  be  in  the  relation  of  A  B  C  and  BC,  or  o{ ab  c  and  b  c. 
It  is  true  that  this  similarity  of  circumstances  needs  not 
extend  to  such  as  are  already  known  to  be  immaterial  to  the 
result.  And  in  the  case  of  most  phenomena  we  learn  at  once, 
from  the  commonest  experience,  that  most  of  the  coexistent 
phenomena  of  the  universe  may  be  either  present  or  absent 
without  affecting  the  given  phenomenon ;  or,  if  present,  are 
present  indifferently  when  the  phenomenon  does  not  happen 
and  when  it  does.  Still,  even  limiting  the  identity  which  is 
required  between  the  two  instances,  ABC  and  B  C,  to  such 
circumstances  as  are  not  already  known  to  be  indifferent;  it  is 
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very  seldom  that  nature  affords  two  instances^  of  which  we 
can  be  assured  that  they  stand  in  this  precise  relation  to  one 
another.     In  the  spontaneous  operations  of  nature  there  is 
generally   such   complication  and   such   obscurity^    they  are 
mostly  either  on  so  overwhelmingly  large  or  on  so  inaccessibly 
minute  a  scale,  we  are  so  ignorant  of  a  great  part  of  the  facts 
which  really  take  place,  and  even  those  of  which  we  are  not 
ignorant  are  so  multitudinous,  and  therefore  so  seldom  ex- 
actly alike  in  any  two  cases,  that  a  spontaneous  experiment,  of 
the  kind  required  by  the  Method  of  Difference,  is  commonly 
not  to  be  found.     When,  on  the  contrary,  we  obtain  a  pheno- 
menon by  an  artificial  experiment,  a  pair  of  instances  such  as 
the  method  requires  is  obtained  almost  as  a  matter  of  course, 
provided  the  process  does  not  last  a  long  time.    A  certain 
state  of  surrounding  circumstances   existed  before  we  com« 
menced  the  experiment ;  this  is  B  C.     We  then  introduce  A ; 
say,  for  instance,  by  merely  bringing  an  object  from  another 
part  of  the  room,  before  there  has  been  time  for  any  change 
in  the  other  elements.     It  is,  in  short  (as  M.  Comte  observes,) 
the  very  nature  of  an  experiment,  to  introduce  into  the  pre- 
existing state  of  circumstances   a  change  perfectly  definite. 
We  choose  a  previous  state  of  things  with  which  we  are  well 
acquainted,  so  that  no  unforeseen  alteration  in  that  state  is 
likely  to  pass  unobserved;    and  into  this  we  introduce,  as 
rapidly  as  possible,  the  phenomenon  which  we  wish  to  study ; 
so  that  in  general  we  are  entitled  to  feel  complete  assurance, 
that  the  pre-existing  state,  and  the  state  which  we  have  pro- 
duced, differ  in  nothing  except  the  presence  or  absence  of  that 
phenomenon.     If  a  bird  is  taken  from  a  cage,  and  instantly 
plunged  into  carbonic  acid  gas,  the  experimentalist  may  be 
fully  assured  (at  all  events  after  one  or  two  repetitions)  that 
no  circumstance  capable  of  causing  suffocation  had  supervened 
in   the  interim,  except  the  change  from  immersion  in  the 
atmosphere  to  immersion  in  carbonic  acid  gas.     There  is  one 
doubt,  indeed,  which  may  remain  in  some  cases  of  this  descrip- 
tion ;  the  effect  may  have  been  produced  not  by  the  change, 
but  by  the  means  employed  to  produce  the  change.     The  pos- 
sibility, however,  of  this  last  supposition  generally  admits  of 
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being  ooDclusiTely  tested  by  other  experiments.  It  thos 
appears  that  in  the  stadj  of  the  Tarioos  kinds  of  phenomena 
which  we  can,  by  oar  voluntary  agency,  modify  or  control,  we 
can  in  general  satisfy  the  requisitions  of  the  Method  of  Dif« 
ference;  but  that  by  the  spontaneous  operations  of  nature 
those  requisitions  are  seldom  fulfilled. 

The  reverse  of  this  is  the  case  with  the  method  of  Agree- 
ment. We  do  not  here  require  instances  of  so  special  and  deter- 
minate a  kind.  Any  instances  whatever,  in  which  nature 
presents  us  with  a  phenomenon,  may  be  examined  for  the 
purposes  of  this  method ;  and  if  all  such  instances  agree  in 
anything,  a  conclusion  of  considerable  value  is  already  attained. 
We  can  seldom,  indeed,  be  sure  that  the  one  point  of  agree- 
ment is  the  only  one ;  but  this  ignorance  does  not,  as  in  the 
Method  of  Difference,  vitiate  the  conclusion;  the  certainty 
of  the  result,  as  far  as  it  goes,  is  not  affected.  We  have 
ascertained  one  invariable  antecedent  or  consequent,  however 
many  other  invariable  antecedents  or  consequents  may  still 
remain  unascertained.  If  A  B  C,  A  D  £,  A  F  G,  are  all  equally 
followed  by  a,  then  a  is  an  invariable  consequent  of  A.  If 
a  be,  ad  e,  afg,  all  number  A  among  their  antecedents,  then 
A  is  connected  as  an  antecedent,  by  some  invariable  law, 
with  a.  But  to  determine  whether  this  invariable  antecedent 
is  a  cause,  or  this  invariable  consequent  an  effect,  we  must  be 
able,  in  addition,  to  produce  the  one  by  means  of  the  other; 
or,  at  least,  to  obtain  that  which  alone  constitutes  our  assur- 
ance of  having  produced  anything,  namely,  an  instance  in 
which  the  effect,  a,  has  come  into  existence,  with  no  other 
change  in  the  pre-existing  circumstances  than  the  addition  of 
A.  And  this,  if  we  can  do  it,  is  an  application  of  the  Method 
of  Difference,  not  of  the  Method  of  Agreement. 

It  thus  appears  to  be  by  the  Method  of  Difference  alone 
that  we  can  ever,  in  the  way  of  direct  experience,  arrive  with 
certainty  at  causes.  The  Method  of  Agreement  leads  only 
to  laws  of  phenomena,  (as  some  writers  call  them,  but  im- 
properly, since  laws  of  causation  are  also  laws  of  phenomena) : 
that  is,  to  uniformities,  which  either  are  not  laws  of  causation, 
or  in  which  the  question  of  causation  must  for  the  present 
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remain  undecided.  The  Method  of  Agreement  is  chiefly  to 
be  resorted  to^  as  a  means  of  suggesting  applications  of  the 
Method  of  Difference  (as  in  the  last  example  the  comparison 
of  A  B  C,  A  D  E,  A  F  Gr,  suggested  that  A  was  the  antece- 
dent on  which  to  try  the  experiment  whether  it  could  produce 
a) ;  or  as  an  inferior  resource^  in  case  the  Method  of  Difference 
is  impracticable ;  which^  as  we  before  showed^  generally  arises 
from  the  impossibility  of  artificially  producing  the  phenomena. 
And  hence  it  is  that  the  Method  of  Agreement,  though  appli- 
cable in  principle  to  either  case,  is  more  emphatically  the 
method  of  investigation  on  those  subjects  where  artificial  ex- 
perimentation is  impossible :  because  on  those  it  is,  generally, 
our  only  resource  of  a  directly  inductive  nature;  while,  in  the 
phenomena  which  we  can  produce  at  pleasure,  the  Method  of 
Difference  generally  affords  a  more  efficacious  process^  which 
will  ascertain  causes  as  well  as  mere  laws. 

§  4.  There  are,  however,  many  cases  in  which,  though 
our  power  of  producing  the  phenomenon  is  complete,  the 
Method  of  Difference  either  cannot  be  made  available  at  all, 
or  not  without  a  previous  employment  of  the  Method  of 
Agreement.  This  occurs  when  the  agency  by  which  we  can 
produce  the  phenomenon  is  not  that  of  one  single  antecedent, 
but  a  combination  of  antecedents,  which  we  have  no  power  of 
separating  from  each  other  and  exhibiting  apart.  For  instance, 
suppose  the  subject  of  inquiry  to  be  the  cause  of  the  double 
refraction  of  light.  We  can  produce  this  phenomenon  at 
pleasure,  by  employing  any  one  of  the  many  substances  which 
are  known  to  refract  light  in  that  peculiar  manner.  But  if, 
taking  one  of  those  substances,  as  Iceland  spar  for  example, 
we  wish  to  determine  on  which  of  the  properties  of  Iceland 
spar  this  remarkable  phenomenon  depends,  we  can  make  no 
use,  for  that  purpose,  of  the  Method  of  Difference;  for  we 
cannot  find  another  substance  precisely  resembling  Iceland 
spar  except  in  some  one  property.  The  only  mode,  therefore, 
of  prosecuting  this  inquiry  is  that  afforded  by  the  Method  of 
Agreement;  by  which,  in  fact,  through  a  comparison  of  all 
the  known  substances  which  have  the  property  of  doubly 
VOL.  I,  28 
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refractiDg  llght^  it  was  ascertained  that  they  agree  in  the 
circumstance  of  being  crystalline  substances ;  and  though  the 
converse  does  not  hold^  though  all  crystalline  substances  have 
not  the  property  of  double  refraction^  it  was  concluded^  with 
reason^  that  there  is  a  real  connexion  between  these  two  pro- 
perties ;  that  either  crystalline  structure,  or  the  cause  which 
gives  rise  to  that  structure,  is  one  of  the  conditions  of  double 
refraction. 

Out  of  this  employment  of  the  Method  of  Agreement  arises 
a  peculiar  modification  of  that  method,  which  is  sometimes  of 
great  avail  in  the  investigation  of  nature.  In  cases  similar  to 
the  above,  in  which  it  is  not  possible  to  obtain  the  precise  pair 
of  instances  which  our  second  canon  requires — instances  agre^ 
ing  in  every  antecedent  except  A,  or  in  every  consequent  except 
a  ;  we  may  yet  be  able,  by  a  double  employment  of  the  Method 
of  Agreement,  to  discover  in  what  the  instances  which  contain 
A  or  a,  differ  from  those  which  do  not. 

If  we  compare  various  instances  in  which  a  occurs,  and 
find  that  they  all  have  in  common  the  circumstance  A,  and 
(as  far  as  can  be  observed)  no  other  circumstance,  the  Method 
of  Agreement,  so  far,  bears  testimony  to  a  connexion  between 
A  and  a.  In  order  to  convert  this  evidence  of  connexion  into 
proof  of  causation  by  the  direct  Method  of  Difference,  we 
ought  to  be  able,  in  some  one  of  these  instances,  as  for  example 
A  B  C,  to  leave  out  A,  and  observe  whether  by  doing  so,  a 
is  prevented.  Now  supposing  (what  is  often  the  case)  that  we 
are  not  able  to  try  this  decisive  experiment ;  yet,  provided  we 
can  by  any  means  discover  what  would  be  its  result  if  we 
could  try  it,  the  advantage  will  be  the  same.  Suppose,  then, 
that  as  we  previously  examined  a  variety  of  instances  in  which 
a  occurred,  and  found  them  to  agree  in  containing  A,  so  we  now 
observe  a  variety  of  instances  in  which  a  does  not  occur,  and 
find  them  agree  in  not  containing  A ;  which  establishes,  by 
the  Method  of  Agreement,  the  same  connexion  between  the 
absence  of  A  and  the  absence  of  a^  which  was  before  esta- 
blished between  their  presence.  As,  then,  it  had  been  shown 
that  whenever  A  is  present  a  is  present,  so  it  being  now  shown 
that  when  A  is  taken  away  a  is  removed  along  with  it,  we 
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have  by  the  one  proposition  AB  C,  a  6  c,  hj  the  other  B  C^ 
b  c,  the  positive  and  negative  instances  which  the  Method  of 
Difference  requires. 

This  method  may  be  called  the  Indirect  Method  of  Dif- 
ference^ or  the  Joint  Method  of  Agreement  and  Difference; 
and  consists  in  a  double  employment  of  the  Method  of  Agree- 
ment, each  proof  being  independent  of  the  other,  and  corro- 
borating it.  But  it  is  not  equivalent  to  a  proof  by  the  direct 
Method  of  Difference.  For  the  requisitions  of  the  Method  of 
Difference  are  not  satisfied,  unless  we  can  be  quite  sure  either 
that  the  instances  affirmative  of  a  agree  in  no  antecedent 
whatever  but  A,  or  that  the  instances  ^egative  of  a  agree  in 
nothing  but  the  negation  of  A.  Now  if  it  were  possible, 
which  it  never  is,  to  have  this  assurance,  we  should  not  need 
the  joint  method;  for  either  of  the  two  sets  of  instances 
separately  would  then  be  sufficient  to  prove  causation.  This 
indirect  method,  therefore,  can  only  be  regarded  as  a  great 
extension  and  improvement  of  the  Method  of  Agreement,  but 
not  as  participating  in  the  more  cogent  nature  of  the  Method 
of  Difference.    The  following  may  be  stated  as  its  canon : — 

Thtrd  Canon. 

Tftwo  or  more  instances  in  which  the  phenomenon  occurs  have 
only  one  circumstance  in  common^  while  two  or  more  instances  in 
which  it  does  not  occur  have  nothing  in  common  save  the  absence  of 
that  circumstance;  the  circumstance  in  which  alone  the  two  sets  of 
instances  differ,  is  the  effect,  or  the  cause,  or  an  indispensable  part 
of  the  cause,  of  the  phenomenon. 

We  shall  presently  see  that  the  Joint  Method  of  Agree* 
ment  and  Difference  constitutes,  in  another  respect  not  yet 
adverted  to,  an  improvement  upon  the  common  Method  of 
Agreement,  namely,  in  being  unaffected  by  a  characteristic 
imperfection  of  that  method,  the  nature  of  which  still  remains 
to  be  pointed  out.  But  as  we  cannot  enter  into  this  exposi- 
tion without  introducing  a  new  element  of  complexity  into 
this  long  and  intricate  discussion,  I  shall  postpone  it  to  a  sub- 
sequent chapter,  and  shall  at  once  proceed  to  a  statement  of 
two  other  methods,  which  will  complete  the  enumeration  of 

28—2 
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the  means  which  mankind  possess  for  exploring  the  laws  of 
nature  by  specific  observation  and  experience. 

§  5.  The  first  of  these  has  been  aptly  denominated  the 
Method  of  Residaes.  Its  principle  is  very  simple.  Subduct- 
ing from  any  given  phenomenon  all  the  portions  which^  by 
virtue  of  preceding  inductions^  can  be  assigned  to  known 
causes^  the  remainder  will  be  the  effect  of  the  antecedents 
which  had  been  overlooked^  or  of  which  the  effect  was  as  yet 
an  unknown  quantity. 

Suppose^  as  before^  that  we  have  the  antecedents  A  B  C^ 
followed  by  the  consequents  ab  c,  and  that  by  previous  indao- 
tions  (founded^  we  will  suppose^  on  the  Method  of  Difference); 
we  have  ascertained  the  causes  of  some  of  these  effects^  or  the 
effects  of  some  of  these  causes ;  and  are  thence  apprised  that 
tlie  effect  of  A  is  a^  and  that  the  effect  of  B  is  b.  Subtracting 
the  sum  of  these  effects  from  the  total  phenomenon^  there 
remains  c^  which  now^  without  any  fresh  experiment,  we  may 
know  to  be  the  effect  of  C.  This  Method  of  Residues  is  in 
truth  a  peculiar  modification  of  the  Method  of  Difference.  If 
the  instance  A  B  C,  a  d  er,  could  have  been  compared  with  a 
single  instance  K^,  a  b,  we  should  have  proved  C  to  be  the 
cause  of  c^  by  the  common  process  of  the  Method  of  Differ- 
ence. In  the  present  case,  however,  instead  of  a  single 
instance  A  B,  we  have  had  to  study  separately  the  causes 
A  and  B,  and  to  infer  from  the  effects  which  they  pro- 
duce separately,  what  effect  they  must  produce  in  the  case 
ABC  where  they  act  together.  Of  the  two  instances,  there- 
fore, which  the  Method  of  Difference  requires, — the  one  posi- 
tive, the  other  negative, — the  negative  one,  or  that  in  which 
the  given  phenomenon  is  absent,  is  not  the  direct  result  of 
observation  and  experiment,  but  has  been  arrived  at  by  deduc- 
tion. As  one  of  the  forms  of  the  Method  of  Difference,  the 
Method  of  Residues  partakes  of  its  rigorous  certainty,  pro- 
vided the  previous  inductions,  those  which  gave  the  effects  of 
A  and  B,  were  obtained  by  the  same  infallible  method,  and 
provided  we  are  certain  that  C  is  the  only  antecedent  to  which 
the  residual  phenomenon  c  can  be  referred;  the  only  agent  of 
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which  we  had  not  already  calculated  and  snbducted  the  effect. 
But  as  we  can  never  be  quite  certain  of  this,  the  evidence 
derived  from  the  Method  of  Residues  is  not  complete  unless 
we  can  obtain  C  artificially  and  try  it  separately,  or  unless 
its  agency,  when  once  suggested,  can  be  accounted  for,  and 
proved  deductively  from  known  laws. 

Even  with  these  reservations,  the  Method  of  Residues  is 
one  of  the  most  important  among  our  instruments  of  dis- 
covery. Of  all  the  methods  of  investigating  laws  of  nature^ 
this  is  the  most  fertile  in  unexpected  results ;  often  informing 
us  of  sequences  in  which  neither  the  cause  nor  the  effect  were 
sufficiently  conspicuous  to  attract  of  themselves  the  attention 
of  observers.  The  agent  C  may  be  an  obscure  circumstance, 
not  likely  to  have  been  perceived  unless  sought  for,  nor  likely 
to  have  been  sought  for  until  attention  had  been  awakened  by 
the  insufficiency  of  the  obvious  causes  to  account  for  the  whole 
of  the  effect.  And  c  may  be  so  disguised  by  its  intermixture 
with  a  and  d,  that  it  would  scarcely  have  presented  itself 
spontaneously  as  a  subject  of  separate  study.  Of  these  uses  of 
the  method,  we  shall  presently  cite  some  remarkable  examples. 
The  canon  of  the  Method  of  Residues  is  as  follows : — 

Fourth  Canon. 

Subduct  from  any  phenomenon  such  part  as  is  inovm  by  pre* 
viaus  inductions  to  be  the  effect  of  certain  antecedents^  and  the  resi* 
due  of  the  phenomenon  is  the  effect  of  the  remaining  antecedents. 

§  6.  There  remains  a  class  of  laws  which  it  is  imprac- 
ticable to  ascertain  by  any  of  the  three  methods  which  I  have 
attempted  to  characterize;  namely,  the  laws  of  those  Per- 
manent Causes,  or  indestructible  natural  agents,  which  it  is 
impossible  either  to  exclude  or  to  isolate;  which  we  can 
neither  hinder  from  being  present,  nor  contrive  that  they 
shall  be  present  alone.  It  would  appear  at  first  sight  that  we 
could  by  no'  means  separate  the  effects  of  these  agents  from 
the  effects  of  those  other  phenomena  with  which  they  cannot 
be  prevented  from  coexisting.  In  respect,  indeed,  to  most  ot 
the  permanent  causes,  no  such  difficulty  exists ;  since  though 
we  cannot  eliminate  them  as  coexisting  facts,  we  can  elimi- 
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nate  them  as  influencing  agents,  by  simply  trying  our  experi- 
ment in  a  local  situation  beyond  the  limits  of  their  influence. 
The  pendulum,  for  example,  has  its  oscillations  disturbed  by 
the  vicinity  of  a  mountain :  we  remove  the  pendulum  to  a 
sufficient  distance  from  the  mountain,  and  the  disturbance 
ceases:  from  these  data  we  can  determine  by  the  Method 
of  Difference,  the  amount  of  eflFect  due  to  the  mountain ;  and 
beyond  a  certain  distance  everything  goes  on  precisely  as  it 
would  do  if  the  mountain  exercised  no  influence  whatever, 
which,  accordingly,  we,  with  sufficient  reason,  conclude  to  be 
the  fact. 

The  difficulty,  therefore,  in  applying  the  methods  already 
treated  of  to  determine  the  effects  of  Permanent  Causes,  is 
confined  to  the  cases  in  which  it  is  impossible  for  us  to  get 
out  of  the  local  limits  of  their  influence.  The  pendulum  can 
be  removed  from  the  influence  of  the  mountain,  but  it  cannot 
be  removed  from  the  influence  of  the  earth  :  we  cannot  take 
away  the  earth  from  the  pendulum,  nor  the  pendulum  from 
the  earth,  to  ascertain  whether  it  would  continue  to  vibrate 
if  the  action  which  the  earth  exerts  upon  it  were  withdrawn. 
On  what  evidence,  then,  do  we  ascribe  its  vibrations  to  the 
earth's  influence?  Not  on  any  sanctioned  by  the  Method  of 
Difference;  for  one  of  the  two  instances,  the  negative  in- 
stance, is  wanting.  Nor  by  the  Method  of  Agreement ;  for 
though  all  pendulums  agree  in  this,  that  during  their  oscil- 
lations the  earth  is  always  present,  why  may  we  not  as  well 
ascribe  the  phenomenon  to  the  sun,  which  is  equally  a  co- 
existent fact  in  all  the  experiments?  It  is  evident  that  to 
establish  even  so  simple  a  fact  of  causation  as  this,  there  was 
required  some  method  over  and  above  those  which  we  have 
yet  examined. 

As  another  example,  let  us  take  the  phenomenon  Heat. 
Independently  of  all  hypothesis  as  to  the  real  nature  of  the 
agency  so  called,  this  fact  is  certain,  that  we  are  unable  to 
exhaust  any  body  of  the  whole  of  its  heat.  It  is  equally  cer- 
tain, that  no  one  ever  perceived  heat  not  emanating  from  a 
body.  Being  unable,  then,  to  separate  Body,  and  Heat,  we 
cannot  effect  such  a  variation  of  circumstances  as  the  fore- 
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going  three  methods  require ;  we  cannot  ascertain,  by  those 
methods,  what  portion  of  the  phenomena  exhibited  by  any 
body  is  dae  to  the  heat  contained  in  it.  If  we  could  observe 
a  body  with  its  heat,  and  the  same  body  entirely  divested  of 
heat,  the  Method  of  Difference  would  show  the  effect  due  to 
the  heat,  apart  from  that  due  to  the  body.  If  we  could 
observe  heat  under  circumstances  agreeing  in  nothing  but 
heat,  and  therefore  not  characterized  also  by  the  presence  of  a 
body,  we  could  ascertain  the  effects  of  heat,  from  an  instance 
of  heat  with  a  body  and  an  instance  of  heat  without  a  body, 
by  the  Method  of  Agreement ;  or  we  coidd  determine  by  the 
Method  of  Difference  what  effect  was  due  to  the  body,  when 
the  remainder  which  was  due  to  the  heat  would  be  given  by 
the  Method  of  Residues.  But  we  can  do  none  of  these  things ; 
and  without  them  the  application  of  any  of  the  three  methods 
to  the  solution  of  this  problem  would  be  illusory.  It  would 
be  idle,  for  instance,  to  attempt  to  ascertain  the  effect  of  heat 
by  subtracting  from  the  phenomena  exhibited  by  a  body,  all 
that  is  due  to  its  other  properties ;  for  as  we  have  never  been 
able  to  observe  any  bodies  without  a  portion  of  heat  in  them, 
effects  due  to  that  heat  might  form  a  part  of  the  very  results, 
which  we  were  affecting  to  subtract  in  order  that  the  effect  of 
heat  might  be  shown  by  the  residue. 

If,  therefore,  there  were  no  other  methods  of  experimental 
investigation  than  these  three,  we  should  be  unable  to  deter- 
mine the  effects  due  to  heat  as  a  cause.  But  we  have  still  a 
resource.  Though  we  cannot  exclude  an  antecedent  altoge- 
ther, we  may  be  able  to  produce,  or  nature  may  produce  for 
us,  some  modification  in  it.  By  a  modification  is  here  meant, 
a  change  in  it,  not  amounting  to  its  total  removal.  If  some 
modification  in  the  antecedent  A  is  always  foUowed  by  a 
change  in  the  consequent  a,  the  other  consequents  b  and  c 
remaining  the  same ;  or,  vice  vend,  if  every  change  in  a  is 
found  to  have  been  preceded  by  some  modification  in  A,  none 
being  observable  in  any  of  the  other  antecedents ;  we  may 
safely  conclude  that  a  is,  wholly  or  in  part,  an  effect  traceable 
to  A,  or  at  least  in  some  way  connected  with  it  through 
causation.     For  example^  in  the  case  of  heat,  though  we  can- 
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Dot  expel  it  altogether  from  any  body,  we  can  modify  it  in 
quantity,  we  can  increase  or  diminish  it ;  and  doing  so,  we 
find  by  the  varions  methods  of  experimentation  or  observation 
already  treated  of,  that  such  increase  or  diminution  of  heat  is 
followed  by  expansion  or  contraction  of  the  body.  In  this 
manner  we  arrive  at  the  conclusion,  otherwise  unattainable  by 
us,  that  one  of  the  effects  of  heat  is  to  enlarge  the  dimensions 
of  bodies ;  or  what  is  the  same  thing  in  other  words,  to  widen 
the  distances  between  their  particles. 

A  change  in  a  thing,  not  amounting  to  its  total  removal, 
that  is,  a  change  which  leaves  it  still  the  same  thing  it  was, 
must  be  a  change  either  in  its  quantity,  or  in  some  of  its 
variable  relations  to  other  things,  of  which  variable  relations  the 
principal  is  its  position  in  space.  In  the  previous  example,  the 
modification  which  was  produced  in  the  antecedent  was  an 
alteration  in  its  quantity.  Let  us  now  suppose  the  question  to 
be,  what  influence  the  moon  exerts  on  the  surface  of  the  earth. 
We  cannot  try  an  experiment  in  the  absence  of  the  moon, 
so  as  to  observe  what  terrestrial  phenomena  her  annihilation 
would  put  an  end  to ;  but  when  we  find  that  all  the  variations 
in  the  position  of  the  moon  are  followed  by  corresponding 
variations  in  the  time  and  place  of  high  water,  the  place  being 
always  either  the  part  of  the  earth  which  is  nearest  to,  or  that 
which  is  most  remote  from,  the  moon,  we  have  ample  evidence 
that  the  moon  is,  wholly  or  partially,  the  cause  which  deter- 
mines the  tides.  It  very  commonly  happens,  as  it  does  in  this 
instance,  that  the  variations  of  an  effect  are  correspondent, 
or  analogous,  to  those  of  its  cause;  as  the  moon  moves 
farther  towards  the  east,  the  high  water  point  does  the  same : 
but  this  is  not  an  indispensable  condition ;  as  may  be  seen  in 
the  same  example,  for  along  with  that  high  water  point  there 
is  at  the  same  instant  another  high  water  point  diametrically 
opposite  to  it,  and  which,  therefore,  of  necessity,  moves 
towards  the  west  as  the  moon  followed  by  the  nearer  of  the 
tide  waves  advances  towards  the  east :  and  yet  both  these 
motions  are  equally  effects  of  the  moon's  motion. 

That  the  oscillations  of  the  pendulum  are  caused  by  the 
earth,  is  proved  by  similar  evidence.    Those  oscillations  take 
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place  between  equidistant  points  on  the  two  sides  of  a  line^ 
which^  being  perpendicular  to  the  earthy  varies  with  every 
variation  in  the  earth's  position,  either  in  space  or  relatively 
to  the  object.  Speaking  accurately,  we  only  know  by  the 
method  now  characterized,  that  all  terrestrial  bodies  tend  to 
the  earth,  and  not  to  some  unknown  fixed  point  lying  in  the 
same  direction.  In  every  twenty-four  hours,  by  the  earth's 
rotation,  the  line  drawn  from  the  body  at  right  angles  to  the 
earth  coincides  successively  with  all  the  radii  of  a  circle,  and 
in  the  course  of  six  months  the  place  of  that  circle  varies  by 
nearly  two  hundred  millions  of  miles ;  yet  in  all  these  changes 
of  the  earth's  position,  the  line  in  which  bodies  tend  to  fall 
continues  to  be  directed  towards  it :  which  proves  that  ter- 
restrial gravity  is  directed  to  the  earth,  and  noi^  as  was  once 
fancied  by  some,  to  a  fixed  point  of  space. 

The  method  by  which  these  results  were  obtained,  may  be 
termed  the  Method  of  Concomitant  Variations :  it  is  regulated 
by  the  following  canon  :— 

Fifth  Canon. 

Whatever  phenomenon  varies  in  any  manner  whenever  another 
phenomenon  varies  in  some  particular  manner,  is  either  a  cause  or 
an  effect  of  that  phenomenan,  or  is  connected  with  it  through  some 
fact  of  causation. 

The  last  clause  is  subjoined,  because  it  by  no  means  follows 
when  two  phenomena  accompany  each  other  in  their  varia- 
tions, that  the  one  is  cause  and  the  other  efiect.  The  same 
thing  may,  and  indeed  must  happen,  supposing  them  to  be 
two  different  effects  of  a  common  cause :  and  by  this  method 
alone  it  would  never  be  possible  to  ascertain  which  of  the 
suppositions  is  the  true  one.  The  only  way  to  solve  the  doubt 
would  be  that  which  we  have  so  often  adverted  to,  viz.  by 
endeavouring  to  ascertain  whether  we  can  produce  the  one  set 
of  variations  by  means  of  the  other.  -  In  the  case  of  heat,  for 
example,  by  increasing  the  temperature  of  a  body  we  increase 
its  bulk,  but  by  increasing  its  bulk  we  do  not  increase  its 
temperature;  on  the  contrary,  (as  in  the  rarefaction  of  air 
under  the  receiver  of  an  air-pump,)  we  generally  diminish  it : 
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therefore  heat  is  not  an  effect^  but  a  cause^  of  increase  of  bulk. 
If  we  cannot  ourselves  produce  the  variations^  we  must  endea- 
vour^ though  it  is  an  attempt  which  is  seldom  successful^  to 
find  them  produced  by  nature  in  some  case  in  which  the  pre- 
existing circumstances  are  perfectly  known  to  us. 

It  is  scarcely  necessary  to  say^  that  in  order  to  ascertain 
the  uniform  concomitance  of  variations  in  the  effect  with  varia- 
tions in  the  cause^  the  same  precautions  must  be  used  as  in 
any  other  case  of  the  determination  of  an  invariable  sequence. 
We  must  endeavour  to  retain  all  the  other  antecedents  un- 
chang^^  while  that  particular  one  is  subjected  to  the  requisite 
series  of  variations ;  or  in  other  words^  that  we  may  be  war- 
ranted in  inferring  causation  from  concomitance  of  variations^ 
the  concomi^ce  itself  must  be  proved  by  the  Method  of 
Difference. 

It  might  at  first  appear  that  the  Method  of  Concomitant 
Variations  assumes  a  new  axiom^  or  law  of  causation  in 
general^  namely^  that  every  modification  of  the  cause  is  fol- 
lowed by  a  change  in  the  effect.  And  it  does  usually  happen 
that  when  a  phenomenon  A  causes  a  phenomenon  a^  any 
variation  in  the  quantity  or  in  the  various  relations  of  A^  is 
uniformly  followed  by  a  variation  in  the  quantity  or  relations 
of  a.  To  take  a  familiar  instance^  that  of  gravitation.  The 
sun  causes  a  certain  tendency  to  motion  in  the  earth ;  here 
we  have  cause  and  effect ;  but  that  tendency  is  towards  the 
sun,  and  therefore  varies  in  direction  as  the  sun  varies  in  the 
relation  of  position;  and  moreover  the  tendency  varies  in 
intensity,  in  a  certain  numerical  correspondence  to  the  sun's 
distance  from  the  earth,  that  is,  according  to  another  relation 
of  the  sun.  Thus  we  see  that  there  is  not  only  an  invariable 
connexion  between  the  sun  and  the  earth's  gravitation,  but 
that  two  of  the  relations  of  the  sun,  its  position  with  respect 
to  the  earth  and  its  distance  from  the  earth,  are  invariably 
connected  as  antecedents  with  the  quantity  and  direction  of 
the  earth's  gpravitation.  The  cause  of  the  earth's  gravitating 
at  aU,  is  simply  the  sun ;  but  the  cause  of  its  gravitating  with 
a  given  intensity  and  in  a  given  direction,  is  the  existence  of 
the  sun  in  a  given  direction  and  at  a  given  distance.     It  is 
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not  strange  that  a  modified  cause^  which  is  in  truth  a  different 
cause^  should  produce  a  different  effect. 

Although  it  is  for  the  most  part  true  that  a  modification 
of  the  cause  is  followed  by  a  modification  of  the  effect^  the 
Method  of  Concomitant  Variations  does  not^  however,  pre- 
suppose this  as  an  axiom.  It  only  requires  the  converse 
proposition;  that  anything  on  whose  modifications,  modifi- 
cations of  an  effect  are  invariably  consequent,  must  be  the 
cause  (or  connected  with  the  cause)  of  that  effect ;  a  propo- 
sition, the  truth  of  which  is  evident;  for  if  the  thing  itself 
had  no  influence  on  the  effect,  neither  could  the  modifications 
of  the  thing  have  any  influence.  If  the  stars  have  no  power 
o^er  the  fortunes  of  mankind,  it  is  implied  in  the  very  terms, 
that  the  conjunctions  or  oppositions  of  different  stars  can  have 
no  such  power. 

Although  the  most  striking  applications  of  the  Method  of 
Concomitant  Variations  take  place  in  the  cases  in  which  the 
Method  of  Difference,  strictly  so  called,  is  impossible,  its  use 
is  not  confined  to  those  cases ;  it  may  often  usefully  follow 
after  the  Method  of  Difference,  to  give  additional  precision  to 
a  solution  which  that  has  found.  When  by  the  Method  of 
Difference  it  has  first  been  ascertained  that  a  certain  object 
produces  a  certain  effect,  the  Method  of  Concomitant  Varia- 
tions may  be  usefully  called  in  to  determine  according  to  what 
law  the  quantity  or  the  different  relations  of  the  effect  follow 
those  of  the  cause. 

§  7.  The  case  in  which  this  method  admits  of  the  most 
extensive  employment,  is  that  in  which  the  variations  of  the 
cause  are  variations  of  quantity.  Of  such  variations  we  may 
in  general  affirm  with  safety,  that  they  will  be  attended  not 
only  with  variations,  but  with  similar  variations,  of  the  effect : 
the  proposition,  that  more  of  the  cause  is  followed  by  more  of 
the  effect,  being  a  corollary  from  the  principle  of  the  Compo- 
sition of  Causes,  which,  as  we  have  seen,  is  the  general  rule 
of  causation ;  cases  of  the  opposite  description,  in  which  causes 
change  their  properties  on  being  conjoined  with  one  another^ 
beingj  on  the  contrary^  special  and  exceptional.      Suppose^ 
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then,  that  when  A  changes  in  qaantity^  a  also  changes  m 
qaantity^  and  in  such  a  manner  that  we  can  trace  the  numerical 
relation  which  the  changes  of  the  one  hear  to  such  changes  of 
the  other  as  take  place  within  our  limits  of  observation.  We 
may  then^  with  certain  precautions,  safely  conclude  that  the 
same  numerical  relation  will  hold  beyond  those  limits.  If,  for 
instance,  we  find  that  when  A  is  double,  a  is  double ;  that 
when  A  is  treble  or  quadruple,  a  is  treble  or  quadruple ;  we 
may  conclude  that  if  A  were  a  half  or  a  third,  a  would  be  a 
half  or  a  third,  and  finally,  that  if  A  were  annihilated,  a 
would  be  annihilated,  and  that  a  is  wholly  the  effect  of  A,  or 
wholly  the  effect  of  the  same  cause  with  A.  And  so  with  any 
other  numerical  relation  according  to  which  A  and  a  would 
vanish  simultaneously ;  as  for  instance  if  a  were  proportional 
to  the  square  of  A.  If,  on  the  other  hand,  a  is  not  wholly 
the  effect  of  A,  but  yet  varies  when  A  varies,  it  is  probably  a 
mathematical  function  not  of  A  alone  but  of  A  and  something 
else :  its  changes,  for  example,  may  be  such  as  would  occur  if 
part  of  it  remained  constant,  or  varied  on  some  other  prin- 
ciple, and  the  remainder  varied  in  some  numerical  relation  to 
the  variations  of  A.  In  that  case,  when  A  diminishes,  a  will 
be  seen  to  approach  not  towards  zero,  but  towards  some  other 
limit :  and  when  the  series  of  variations  is  such  as  to  indicate 
what  that  limit  is,  if  constant,  or  the  law  of  its  variation  if 
variable,  the  limit  will  exactly  measure  how  much  of  a  is  the 
effect  of  some  other  and  independent  cause,  and  the  remainder 
will  be  the  effect  of  A  (or  of  the  cause  of  A). 

These  conclusions,  however,  must  not  be  drawn  without 
certain  precautions.  In  the  first  place,  the  possibility  of 
drawing  them  at  all,  manifestly  supposes  that  we  are  ac- 
quainted not  only  with  the  variations,  but  with  the  absolute 
quantities  both  of  A  and  a.  If  we  do  not  know  the  total 
quantities,  we  cannot,  of  course,  determine  the  real  numerical 
relation  according  to  which  those  quantities  vary.  It  is  there- 
fore an  error  to  conclude,  as  some  have  concluded,  that  because 
increase  of  heat  expands  bodies,  that  is,  increases  the  dis- 
tance between  their  particles,  therefore  the  distance  is  wholly 
the  effect  of  heat,  and  that  if  we  could  entirely  exhaust  the 
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body  of  its  heat,  the  particles  would  be  in  complete  contact. 
This  is  no  more  than  a  guess,  and  of  the  most  hazardous  sort, 
not  a  legitimate  induction :  for  since  we  neither  know  how 
much  heat  there  is  in  any  body,  nor  what  is  the  real  distance 
between  any  two  of  its  particles,  we  cannot  judge  whether  the 
contraction  of  the  distance  does  or  does  not  follow  the  dimi- 
nution of  the  quantity  of  heat  according  to  such  a  numerical 
relation  that  the  two  quantities  would  vanish  simultaneously. 
In  contrast  with  this,  let  us  consider  a  case  in  which  the 
absolute  quantities  are  known ;  the  case  contemplated  in  the 
first  law  of  motion ;  viz.  that  all  bodies  in  motion  continue  to 
move  in  a  straight  line  with  uniform  velocity  until  acted  upon 
by  some  new  force.  This  assertion  is  in  open  opposition  to 
first  appearances;  all  terrestrial  objects,  when  in  motion, 
gradually  abate  their  velocity  and  at  last  stop ;  which  accord- 
ingly the  ancients,  with  their  inductio  per  enumerationem  sim^ 
flicem,  imagined  to  be  the  law.  Every  moving  body,  however, 
encounters  various  obstacles,  as  friction,  the  resistance  of  the 
atmosphere,  &c.,  which  we  know  by  daily  experience  to  be 
causes  capable  of  destroying  motion.  It  was  suggested  that 
the  whole  of  ^the  retardation  might  be  owing  to  these  causes. 
How  was  this  inquired  into  ?  If  the  obstacles  could  have 
been  entirely  removed,  the  case  would  have  been  amenable  to 
the  Method  of  Difference.  They  could  not  be  removed,  they 
could  only  be  diminished,  and  the  case,  therefore,  admitted 
only  of  the  Method  of  Concomitant  Variations.  This  accord- 
ingly being  employed,  it  was  found  that  every  diminution  of 
the  obstacles  diminished  the  retardation  of  the  motion :  and 
inasmuch  as  in  this  case  (unlike  the  case  of  heat)  the  total 
quantities  both  of  the  antecedent  and  of  the  consequent  were 
known ;  it  was  practicable  to  estimate,  with  an  approach  to 
accuracy,  both  the  amount  of  the  retardation  and  the  amount 
of  the  retarding  causes,  or  resistances,  and  to  judge  how  near 
they  both  were  to  being  exhausted ;  and  it  appeared  that  the 
effect  dwindled  as  rapidly,  and  at  each  step  was  as  far  on  the 
road  towards  annihilation,  as  the  cause  was.  The  simple 
oscillation  of  a  weight  suspended  from  a  fixed  point,  and 
moved  a  little  out  of  the  perpendicular,  which  in  ordinary 
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circumstances  lasts  bat  a  few  minutes,  was  prolonged  in  Borda's 
experiments  to  more  than  thirty  hours,  by  diminishing  as 
much  as  possible  the  friction  at  the  point  of  suspension,  and 
by  making  the  body  oscillate  in  a  space  exhausted  as  nearly  as 
possible  of  its  air.  There  could  therefore  be  no  hesitation  in 
assigning  the  whole  of  the  retardation  of  motion  to  the  infla- 
ence  of  the  obstacles :  and  since,  after  subducting  this  retar- 
dation from  the  total  phenomenon,  the  remainder  was  an 
uniform  velocity,  the  result  was  the  proposition  known  as  the 
first  law  of  motion* 

There  is  also  another  characteristic  uncertainty  affecting 
the  inference  that  the  law  of  variation  which  the  quantities 
observe  within  our  limits  of  observation,  will  hold  beyond 
those  limits.  There  is  of  course,  in-  the  first  instance,  the 
possibility  that  beyond  the  limits,  and  in  circumstances  there- 
fore of  which  we  have  no  direct  experience,  some  counteracting 
cause  might  develop  itself;  either  a  new  agent,  or  a  new 
property  of  the  agents  concerned,  which  lies  dormant  in  the 
circumstances  we  are  able  to  observe.  This  is  an  element  of 
uncertainty  which  enters  largely  into  all  our  predictions  of 
effects ;  but  it  is  not  peculiarly  applicable  to  the  Method  of 
Concomitant  Variations.  The  uncertainty,  however,  of  which 
I  am  about  to  speak,  is  characteristic  of  that  method ;  especiaUy 
in  the  cases  in  which  the  extreme  limits  of  our  observation 
are  very  narrow,  in  comparison  with  the  possible  variations  in 
the  quantities  of  the  phenomena.  Any  one  who  has  the 
slightest  acquaintance  with  mathematics,  is  aware  that  very 
differeut  laws  of  variation  may  produce  numerical  results 
which  differ  but  slightly  from  one  another  within  narrow 
limits;  and  it  is  often  only  when  the  absolute  amounts  of 
variation  are  considerable,  that  the  difierence  between  the 
results  given  by  one  law  and  by  another  becomes  appreciable. 
When,  therefore,  such  variations  in  the  quantity  of  the  ante- 
cedents as  we  have  the  means  of  observing,  are  small  in  com- 
parison with  the  total  quantities,  there  is  much  danger  lest 
we  should  mistake  the  numerical  law,  and  be  led  to  miscalcu- 
late the  variations  which  would  take  place  beyond  the  limits ; 
a  miscalculation  which  would  vitiate  any  conclusion  respecting 
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the  dependence  of  the  effect  upon  the  caose,  that  could  be 
founded  on  those  variations.  Examples  are  not  wanting  of 
such  mistakes.  "The  formulsB,"  says  Sir  John  Herschel,* 
"  which  have  been  empirically  deduced  for  the  elasticity  of 
steam^  (till  very  recently,)  and  those  for  the  resistance  of 
fluids,  and  other  similar  subjects/^  when  relied  on  beyond  the 
limits  of  the  observations  from  which  they  were  deduced^ 
"have  almost  invariably  failed  to  support  the  theoretical 
structures  which  have  been  erected  on  them.*' 

In  this  uncertainty,  the  conclusion  we  may  draw  from  the 
concomitant  variations  of  a  and  A,  to  the  existence  of  an 
invariable  and  exclusive  connexion  between  them^  or  to  the 
permanency  of  the  same  numerical  relation  between  their 
variations  when  the  quantities  are  much  greater  or  smaller 
than  those  which  we  have  had  the  means  of  observing,  cannot 
be  considered  to  rest  on  a  complete  induction.  All  that  in 
such  a  case  can  be  regarded  as  proved  on  the  subject  of  causa- 
tion is,  that  there  is  some  connexion  between  the  two  pheno- 
mena ;  that  A,  or  something  which  can  influence  A,  must  be 
one  of  the  causes  which  collectively  determine  a.  We  may, 
however,  feel  assured  that  the  relation  which  we  have  observed 
to  exist  between  the  variations  of  A  and  a,  will  hold  true  in 
all  cases  which  fall  between  the  same  extreme  limits ;  that  is, 
wherever  the  utmost  increase  or  diminution  in  which  the 
result  has  been  found  by  observation  to  coincide  with  the  law^ 
is  not  exceeded. 

The  four  methods  which  it  has  now  been  attempted  to 
describe,  are  the  only  possible  modes  of  experimental  inquiry, 
of  direct  induction  h  posteriori^  as  distinguished  from  deduc- 
tion :  at  least,  I  know  not,  nor  am  able  to  imagine,  any 
others.  And  even  of  these,  the  Method  of  Residues,  as  we 
have  seen,  is  not  independent  of  deduction;  though,  as  it 
also  requires  specific  experience,  it  may,  without  impro- 
priety, be  included  among  methods  of  direct  observation  and 
experiment. 

These,  then,  with  such  assistance  as  can  be  obtained  from 

*  IHscourte  on  the  Studjf  of  Natural  Philotophy,  p.  179. 
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Deduction,  compose  the  available  resources  of  the  human  mind 
for  ascertaining  the  htws  of  the  succession  of  phenomena. 
Before  proceeding  to  point  out  certain  circumstances,  hj  which 
the  employment  of  these  methods  is  subjected  to  an  immense 
increase  of  complication  and  of  di£Sculty,  it  is  expedient  to 
illustrate  the  use  of  the  methods,  by  suitable  examples  draCwn 
from  actual  physical  investigations.  These,  accordingly,  will 
form  the  subject  of  the  succeeding  chapter. 


CHAPTER  IX, 


MISCELLANEOUS    EXAMPLES   OF  THE    FOUR   METHODS. 

§  1.  I  SHALL  select,  as  a  first  example,  an  interesting 
speculation  of  one  of  the  most  eminent  of  theoretical  chemists. 
Professor  Liebig.  The  object  in  view,  is  to  ascertain  the 
immediate  cause  of  the  death  produced  by  metallic  poisons. 

Arsenious  acid,  and  the  salts  of  lead,  bismuth,  copper, 
and  mercury,  if  introduced  into  the  animal  organism,  except 
in  the  smallest  doses,  destroy  life.  These  facts  have  long 
been  known,  as  insulated  truths  of  the  lowest  order  of 
generalization;  but  it  was  reserved  for  Liebig,  by  an  apt 
employment  of  the  first  two  of  our  methods  of  experimental 
inquiry,  to  connect  these  truths  together  by  a  higher  induc- 
tion, pointing  out  what  property,  common  to  all  these  dele- 
terious substances,  is  the  really  operating  cause  of  their  fatal 
«fiect. 

When  solutions  of  these  substances  are  placed  in  suffi- 
ciently close  contact  with  many  animal  products,  albumen, 
milk,  muscular  fibre,  and  animal  membranes,  the  acid  or 
salt  leaves  the  water  in  which  it  was  dissolved,  and  enters 
into  combination  with  the  animal  substance :  which  substance, 
after  being  thus  acted  upon,  is  found  to  have  lost  its  tendency 
to  spontaneous  decomposition,  or  putrefaction. 

Observation  also  shows,  in  cases  where  death  has  been 
produced  by  these  poisons,  that  the  parts  of  the  body  with 
which  the  poisonous  substances  have  been  brought  into 
contact,  do  not  afterwards  putrefy. 

And,  finally,  when  the  poison  has  been  supplied  in  too 
small  a  quantity  to  destroy  life,  eschars  are  produced,  that  is, 
certain  superficial  portions  of  the  tissues  are  destroyed,  which 
are  afterwards  thrown  off  by  the  reparative  process  taking 
place  in  the  healthy  parts. 
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These  three  sets  of  instances  admit  of  being  treated 
according  to  the  Method  of  Agreement.  In  all  of  them  the 
metallic  compounds  are  brought  into  contact  with  the  sub- 
stances which  compose  the  human  or  animal  body;  and  the 
instances  do  not  seem  to  agree  in  any  other  circumstance. 
The  remaining  antecedents  are  as  different^  and  even  oppo* 
site^  as  they  could  possibly  be  made ;  for  in  some  the  animal 
substances  exposed  to  the  action  of  the  poisons  are  in  a 
state  of  life>  in  others  only  in  a  state  of  organization,  in 
others  not  even  in  that.  And  what  is  the  result  which 
follows  in  all  the  cases?  The  conversion  of  the  animal 
substance  (by  combination  with  the  poison)  into  a  chemical 
compound,  held  together  by  so  powerful  a  force  as  to  resist 
the  subsequent  actidn  of  the  ordinary  causes  of  decomposi- 
tion. Now,  organic  life  (the  necessary  condition  of  sensitive 
life)  consisting  in  a  continual  state  of  decomposition  and 
recomposition  of  the  di£ferent  organs  and  tissues ;  whatever 
incapacitates  them  for  this  decomposition  destroys  life.  And 
thus  the  proximate  cause  of  the  death  produced  by  this- 
description  of  poisons,  is  ascertained,  as  far  as  the  Method 
of  Agreement  can  ascertain  it. 

Let  us  now  bring  our  conclusion  to  the  test  of  the  Method 
of  Difference.  Setting  out  from  the  cases  already  men- 
tioned, in  which  the  antecedent  is  the  presence  of  substances 
forming  with  the  tissues  a  compound  incapable  of  putrefac- 
tion, (and  ^  fortiori  incapable  of  the  chemical  actions  which 
constitute  life,)  and  the  consequent  is  death,  either  of  the 
whole  organism,  or  of  some  portion  of  it ;  let  us  compare 
with  these  cases  other  cases,  as  much  resembling  them  as 
possible,  but  in  which  that  effect  is  not  produced.  -  And, 
first,  ''many  insoluble  basic  salts  of  arsenious  acid  are 
known  not  to  be  poisonous.  The  substance  called  alkaro^n, 
discovered  by  Bunsen,  which  contains  a  very  large  quantity 
of  arsenic,  and  approaches  very  closely  in  composition  to 
the  organic  arsenious  compounds  found  in  the  body,  has  not 
the  slightest  injurious  action  upon  the  organism.^'  Now 
when  these  substances  are  brought  into  contact  with  the 
tissues  in  any  way,  they  do  not  combine  with  them ;   they 
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do  not  arrest  their  progress  to^decomposition.  As  far^  there- 
fore^ as  these  instances  go^  it  appears  that  when  the  effect  is 
absent^  it  is  by  reason  of  the  absence  of  that  antecedent  which 
we  had  ahreadj  good  gronnd  for  considering  as  the  proximate 
cause. 

But  the  rigorous  conditions  of  the  Method  of  Difference 
are  not  yet  satisfied ;  for  we  cannot  be  sure  that  these  un- 
poisonous  bodies  agree  with  the  poisonous  substances  in 
every  property,  except  the  particular  one,  of  entering  into  a 
difficultly  decomposable  compound  with  the  animal  tissues. 
To  render  the  method  strictly  applicable,  we  need  an  instance, 
not  of  a  different  substance,  but  of  one  of  the  very  same 
substances,  in  circumstances  which  would  prevent  it  from 
forming,  with  the  tissues,  the  sort  of  compound  in  question ; 
and  then,  if  death  does  not  follow,  our  case  is  made  out.  Now 
such  instances  are  afforded  by  the  antidotes  to  these  poisons. 
For  example,  in  case  of  poisoning  by  arsenious  acid,  if  hydrated 
peroxide  of  iron  is  administered,  the  destructive  agency  is 
instantly  checked.  Now  this  peroxide  is  known  to  combine 
with  the  acid,  and  form  a  compound,  which,  being  insoluble, 
cannot  act  at  all  on  animal  tissues.  So,  again,  sugar  is  a 
well-known  antidote  to  poisoning  by  salts  of  copper;  and 
sugar  reduces  those  salts  either  into  metallic  copper,  or  into 
the  red  suboxide,  neither  of  which  enters  into  combination 
with  animal  matter.  The  disease  called  painter's  colic,  so 
common  in  manufactories  of  white  lead,  is  unknown  where  the 
workmen  are  accustomed  to  take,  as  a  preservative,  sulphuric 
acid  lemonade  (a  solution  of  sugar  rendered  acid  by  sulphuric 
acid).  Now  diluted  sulphuric  acid  has  the  property  of  decom- 
posing all  compounds  of  lead  with  organic  matter,  or  of 
preventing  them  from  being  formed. 

There  is  another  class  of  instances,  of  the  nature  required 
by  the  Method  of  Difference,  which  seenA  at  first  sight  to 
conflict  with  the  theory.  Soluble  salts  of  silver,  such  for 
instance  as  the  nitrate,  have  the  same  stiffening  antiseptic 
effect  on  decomposing  animal  substances  as  corrosive  sub- 
limate and  the  most  deadly  metallic  poisons;  and  when 
applied  to  the  external  parts  of  the  body,  the  nitrate  is  a 
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p>verf a!  caoisiifj  ig^eimg  ihamt  fans  of  aZ  adsEve  iSsjfcj, 
acid  ^*M"*g  tkoB  tD  be  tkrc^vm  {fly  lu  Bael&aacai%|pEria$ 
s^rBeSnra,  ia  the  Cons  of  aa  esAar.  The  idBnce  ^il  ihe 
Uher  aiha  of  cOrer  oogiit,  tbcB,  tt  vccU  aecB,  if  ifce  dkfoiT 
Le  «>rrK%  V>  be  poiK-bx^ ;  jea  iftey  noj  be 
ialienia&j  villi  pnfecs  impimirT.  Fro^  Aii 
tion  ari»  tlie  etrongtst  cccfinsatHa  v^iek  tike  tkecijr 
jet  receiTcd.  Nhiate  of  EflTer,  ia  ffxte  of  iia  ^Lrtaaal  fio- 
pcrtiei,  does  not  fciacm  vbeai  i&trodoecd  in:A>  tke 
bat  in  the  ftomadi,  as  ia  all  aidinal  fiqnidiy  there  k 
flak;  and  in  the  stomadi  there  is  ako  fiee  miuiade  acid. 
Tbeae  mbstanoes  operate  as  natoial  antidotes,  eomhining  wiA 
the  nitrate,  and  if  its  qoantitj  is  not  too  great,  immediitciT 
concerting  it  into  diloride  of  sQTer ;  a  sobstanee  trt  slightly 
ffolaUe,  and  therefore  incapable  of  combining  with  the  tisiKS^ 
akhoagh  U>  the  extent  of  its  solnbilitT  it  has  a  medirinal 
infloence,  throogh  an  entirelT  diiSerent  dass  of  oigaaie 
actions. 

The  preceding  instances  hare  afibrded  an  indnction  of  a 
high  order  of  conclosiTeness,  iUaEtrative  of  the  two  simplest  ol 
oar  foor  methods ;  thoagfa  not  rising  to  the  ma-rimwin  of  oer- 
t^ntjr  which  the  Method  of  Difference,  in  its  most  peifat 
exemplification,  is  capable  of  affording.  For  {let  ns  not  forget) 
the  positive  instance  and  the  negative  one  which  the  rigour  of 
that  method  requires,  ought  to  differ  only  in  the  presence  or 
absence  of  one  single  circumstance.  Now,  in  the  precediag 
argument,  thejr  differ  in  the  presence  or  absence  not  of  a  single 
circumstance,  bat  of  a  single  substance:  and  as  every  sabstanoe 
has  innamerable  properties,  there  is  no  knowing  what  number 
of  real  differences  are  involved  in  what  is  nominally  and  appa- 
rently only  one  difference.  It  is  conceivable  that  the  antidote^ 
the  peroxide  of  iron  for  example,  may  counteract  the  poison 
through  some  other  of  its  properties  than  that  of  forming  an 
insoluble  compound  vrith  it ;  and  if  so,  the  theory  would  fall 
to  the  ground,  so  far  as  it  is  supported  by  that  instance.  This 
source  of  uncertainty,  which  is  a  serious  hindrance  tb  all 
extensive  generalizations  in  chemistry,  is  however  reduced  in 
the  present  case  to  almost  the  lowest  degree  possible,  when  we 
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find  that  not  only  one  substance,  but  many  substances,  possess 
the  capacity  of  acting  as  antidotes  to  metallic  poisons,  and  that 
all  these  agree  in  the  property  of  forming  insoluble  com- 
pounds with  the  poisons,  while  they  cannot  be  ascertained  to 
agree  in  any  other  property  whatsoever.  We  have  thus,  in 
fiivour  of  the  theory,  all  the  evidence  which  can  be  obtained 
by  what  we  termed  the  Indirect  Method  of  Difference,  or  the 
Joint  Method  of  Agreement  and  Difference ;  the  evidence  of 
which,  though  it  never  can  amount  to  that  of  the  Method  of 
Difference  properly  so  called,  may  approach  indefinitely  near  to  it. 

§  2.  Let  the  object  be^  to  ascertain  the  law  of  what  is 
termed  induced  electricity ;  to  find  under  what  conditions  any 
electrified  body,  whether  positively  or  negatively  electrified, 
gives  rise  to  a  contrary  electric  state  in  some  other  body 
adjacent  to  it. 

The  most  familiar  exemplification  of  the  phenomenon  to  be 
investigated  is  the  following.  Around  the  prime  conductors 
of  an  electrical  machine,  the  atmosphere  to  some  distance,  or 
any  conducting  surface  suspended  in  that  atmosphere,  is  found 
to  be  in  an  electric  condition  opposite  to  that  of  the  prime 
conductor  itself.  Near  and  around  the  positive  prime  con- 
ductor there  is  negative  electricity,  and  near  and  around  the 
negative  prime  conductor  there  is  positive  electricity.  When 
pith  balls  are  brought  near  to  either  of  the  conductors,  they 
become  electrified  with  the  opposite  electricity  to  it;  either 
receiving  a  share  from  the  already  electrified  atmosphere  by 
conduction,  or  acted  upon  by  the  direct  inductive  influence  of 
the  conductor  itself:  they  are  then  attracted  by  the  conductor 
to  which  they  are  in  opposition ;  or,  if  withdrawn  in  their 
electrified  state,  they  will  be  attracted  by  any  other  oppositely 
charged  body.     In  like  manner  the  hand,  if  brought  near 

*  For  this  gpeculation  I  am  indebted  to  Professor  Bain,  of  Aberdeen,  who 
has  since,  in  his  profound  treatises  entitled  ''The  Senses  and  the  Intellect,*' 
and  "The  Emotions  and  the  WiU,"  carried  the  analytic  inTcstigation  of  the 
mental  phenomena  according  to  the  methods  of  physical  science^  to  the  most 
advanced  point  which  it  has  yet  reached,  and  has  worthily  inscribed  his  name 
among  the  successive  constructors  of  an  edifice  to  which  Hartl^^  Brown,  and 
James  Mill  had  each  contributed  their  part 
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enongh  to  the  conductor^  receives  or  gives  an  electric  dm> 
charge ;  now  we'  have  no  evidence  that  a  charged  conductor 
can  be  suddenly  discharged  unless  by  the  approach  of  a  body 
oppositely  electrified.  In  the  case^  therefore,  of  the  electric 
machine,  it  appears  that  the  accumulation  of  electricity  in 
an  insulated  conductor  is  always  accompanied  by  the  excite- 
ment of  the  contrary  electricity  in  the  surrounding  atmo- 
sphere, and  in  every  conductor  placed  near  the  former  con- 
ductor. It  does  not  seem  possible,  in  this  case,  to  produce  one 
electricity  by  itself. 

Let  us  now  examine  all  the  other  instances  which  we  can 
obtain,  resembling  this  instance  in  the  given  consequent, 
namely,  the  evolution  of  an  opposite  electricity  in  the  neigh- 
bourhood of  an  electrified  body.  As  one  remarkable  instance 
we  have  the  Leyden  jar ;  and  after  the  splendid  experiments 
of  Faraday  in  complete  and 'final  establishment  of  the  substan- 
tial identity  of  magnetism  and  electricity,  we  may  cite  the 
magnet,  both  the  natural  and  the  electro-magnet,  in  neither 
of  which  it  is  possible  to  produce  one  kind  of  electricity  by 
itself,  or  to  charge  one  pole  without  charging  an  opposite  pole 
with  the  contrary  electricity  at  the  same  time.  We  cannot 
have  a  magnet  with  one  pole :  if  we  break  a  natural  loadstone 
into  a  thousand  pieces,  each  piece  will  have  its  two  oppositely 
electrified  poles  complete  within  itself.  In  the  voltaic  circuit, 
again,  we  cannot  have  one  current  without  its  opposite.  In 
the  ordinary  electric  machine,  the  glass  cylinder  or  plate,  and 
the  rubber,  acquire  opposite  electricities. 

Prom  all  these  instances,  treated  by  the  Method  of  Agree- 
ment, a  general  law  appears  to  result.  The  instances  embrace 
all  the  known  modes  in  which  a  body  can  become  charged 
with  electricity ;  and  in  all  of  them  there  is  found,  as  a  conco- 
mitant or  consequent,  the  excitement  of  the  opposite  electric 
state  in  some  other  body  or  bodies.  It  seems  to  follow  that 
the  two  facts  are  invariably  connected,  and  that  the  excite- 
ment of  electricity  in  any  body  has  for  one  of  its  necessary  con- 
ditions the  possibility  of  a  simultaneous  excitement  of  the 
opposite  electricity  in  some  neighbouring  body. 

As  the  two  contrary  electricities  can  only  be  produced  toge- 
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ther,  so  they  can  only  cease  together.  This  may  be  shown  by 
an  application  of  the  Method  of  Difference  to  the  example  of 
the  Leyden  jar.  It  needs  scarcely  be  here  remarked  that  in 
the  Leyden  jar,  electricity  can  be  accumulated  and  retained  in 
considerable  quantity,  by  the  contrivance  of  having  two  con- 
ducting surfaces  of  equal  extent,  and  parallel  to  each  other 
through  the  whole  of  that  extent,  with  a  non-conducting  suh* 
stance  such  as  glass  between  them.  When  one  side  of  the  jar 
is  charged  positively,  the  other  is  charged  negatively,  and  it 
was  by  virtue  of  this  fact  that  the  Leyden  jar  served  just  now 
as  an  instance  in  our  employment  of  the  Method  of  Agree- 
ment. Now  it  is  impossible  to  discharge  one  of  the  coatings 
unless  the  other  can  be  discharged  at  the  same  time.  A  con- 
ductor held  to  the  positive  side  cannot  convey  away  any  elec- 
tricity unless  an  equal  quantity  be  allowed  to  pass  from  the 
negative  side :  if  one  coating  be  perfectly  insulated,  the  charge 
is  safe.  The  dissipation  of  one  must  proceed  pari  passu  with 
that  of  the  other. 

The  law  thus  strongly  indicated  admits  of  corroboration 
by  the  method  of  Concomitant  Variations.  The  Leyden  jar 
is  capable  of  receiving  a  much  higher  charge  than  can  ordi- 
narily be  given  to  the  conductor  of  an  electrical  machine. 
Now  in  the  case  of  the  Leyden  jar,  the  metaUio  surface  which 
receives  the  induced  electricity  is  a  conductor  exactly  similar 
to  that  which  receives  the  primary  charge,  and  is  therefore  as 
susceptible  of  receiving  and  retaining  the  one  electricity,  as  the 
opposite  surface  of  receiving  and  retaining  the  other ;  but  in 
the  machine,  the  neighbouring  body  which  is  to  be  oppositely 
electrified  is  the  surrounding  atmosphere,  or  any  body  casually 
brought  near  to  the  conductor;  and  as  these  are  generally 
much  inferior  in  their  capacity  of  becoming  electrified,  to  the 
conductor  itself,  their  limited  power  imposes  a  corresponding 
limit  to  the  capacity  of  the  conductor  for  being  charged.  As 
the  capacity  of  the  neighbouring  body  for  supporting  the 
opposition  increases,  a  higher  charge  becomes  possible :  and 
to  this  appears  to  be  owing  the  great  superiority  of  the  Leyden 
jar. 

A  further  and  most  decisive  confirmation  by  the  Method 
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of  Difference,  is  to  be  foand  in  one  of  Faiad^y's  exfenmexdB 
in  the  ooone  of  his  researches  on  the  subject  of  induced 
electricity. 

Since  common  or  machine  electricitj,  and  voltaic  electri- 
city, may  be  considered  for  the  present  purpose  to  be  identical, 
Faraday  wished  to  know  whether,  as  the  prime  condoctor 
develops  opposite  electricity  upon  a  conductor  in  ita  vicinity,  so 
a  voltaic  current  running  along  a  wire  would  induce  an  oppo- 
site current  upon  another  wire  laid  parallel  to  it  at  a  short 
distance.  Now  this  case  is  similar  to  the  cases  previously 
examined,  in  every  drcnmstance  except  the  one  to  which  we 
have  ascribed  the  effect.  We  found  in  the  former  instances 
that  whenever  electricity  of  one  kind  was  excited  in  one  body, 
electricity  of  the  opposite  kind  must  be  excited  in  a  n^gh- 
bouring  body.  But  in  Faraday's  experiment  this  indispensable 
opposition  exists  within  the  wire  itselfl  From  the  nature  of  a 
voltaic  charge,  the  two  opposite  currents  necessary  to  the  ex- 
istence of  each  other  are  both  accommodated  in  one  wire ;  and 
there  is  no  need  of  another  wire  placed  beside  it  to  contain  one 
of  them,  in  the  same  way  as  the  Leyden  jar  must  have  a  posi- 
tive and  a  n^;ative  surface.  The  exciting  cause  can  and  does 
produce  all  the  effect  which  its  laws  require,  independently  of 
any  electric  excitement  of  a  neighbouring  body.  Now  the 
result  of  the  experiment  with  the  second  wire  was,  that  no 
opposite  current  was  produced.  There  was  an  instantaneous 
effect  at  the  closing  and  breaking  of  the  voltaic  circuit; 
electric  inductions  appeared  when  the'  two  wires  were  moved 
to  andfix>m  one  another;  but  these  are  phenomena  of  a  dif- 
ferent class.  There  was  no  induced  electricity  in  the  sense 
in  which  this  is  predicated  of  the  Leyden  jar ;  there  was  no  sus« 
tained  current  running  up  the  one  wire  while  an  opposite 
current  ran  down  the  neighbouring  wire ;  and  this  alone  would 
have  been  a  true  parallel  case  to  the  other. 

It  thus  appears  by  the  combined  evidence  of  the  Method 
of  Agreement,  the  Method  of  Concomitant  Variations,  and  the 
most  rigorous  form  of  the  Method  of  Difference,  that  neither 
of  the  two  kinds  of  electricity  can  be  excited  without  an  equal 
excitement  of  the  other  and  opposite  kind:  that  both  are  effects 
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of  the  same  cause ;  that  the  possibility  of  the  one  is  a  condition 
of  the  possibility  of  the  other,  and  the  quantity  of  the  one  an 
impassable  limit  to  the  quantity  of  the  other.  A  scientific 
result  of  considerable  interest  in  itself,  and  illustrating  those 
three  methods  in  a  manner  both  characteristic  and  easily 
intelligible,* 

§-  3.  Our  third  example  shall  be  extracted  from  Sir  John 
HerschePs  Discourse  on  the  Study  of  Natural  Philosophy,  a 
work  replete  with  happily-selected  exemplifications  of  indue- 
tive  processes  from  almost  every  department  of  physical  science, 
and  in  which  alone,  of  all  books  which  I  have  met  with,  the 
four  methods  of  induction  are  distinctly  recognised,  though 
not  so  clearly  characterized  and  defined,  nor  their  correlation 
so  fully  shown,  as  has  appeared  to  me  desirable.  The  present 
example  is  described  by  Sir  John  Herschel  as  ''  one  of  the 
most  beautiful  specimens^'  which  can  be  cited  '^  of  inductive 
experimental  inquiry  lying  within  a  moderate  compass  ;^'  the 
theory  of  dew,  first  promulgated  by  the  late  Dr.  WeUs,  and 
now  universally  adopted  by  scientific  authorities.  The  pas- 
sages in  inverted  commas  are  extracted  verbatim  from  the 
Discourse.f 

'^  Suppose  dew  were  the  phenomenon  proposed,  whose  cause 
we  would  know.  In  the  first  place"  we  must^  determine  pre- 
cisely what  we  mean  by  dew :  what  the  fact  really  is,  whose 
cause  we  desire  to  investigate.     "  We  must  separate  dew  from 


*  Thie  yiew  of  the  oeoessary  ooezUtenoe  of  opposite  excitements  involyea 
a  great  extension  of  the  original  doctrine  of  two  electricities.  The  eariy 
theorists  assumed  that,  when  amber  was  robbed,  the  amber  was  made  positiTe 
and  the  rubber  negative  to  the  same  degree ;  but  it  never  occurred  to  them  to 
suppose  that  the  existence  of  the  amber  charge  was  dependent  on  an  opposite 
charge  in  the  bodies  with  which  the  amber  was  contiguous,  whUe  the  existence 
of  the  negative  charge  on  the  rubber  was  equally  dependent  on  a  contrary  state 
of  the  surfaces  that  might  accidentally  be  confronted  with  it ;  that,  in  fisot,  in 
a  case  of  electrical  excitement  by  friction,  four  charges  were  the  minimum  that 
could  exist.  But  this  double  electrical  action  is  essentially  implied  in  the 
explanation  now  universally  adopted  in  regard  to  the  phenomena  of  the  common 
electric  machine. 

t  Pp.  159-162. 
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raiiii  and  the  moisture  of  fogs,  and  limit  the  application  of 
the  term  to  what  is  really  meant,  which  is,  the  spontaneous 
appearance  of  moisture  on  substances  exposed  in  the  open  air 
when  no  rain  or  visible  wet  is  falling."  This  answers  to  a 
preliminary  operation  which  will  be  characterized  in  the 
ensuing  book,  treating  of  operations  subsidiary  to  induction.* 
The  state  of  the  question  being  fixed,  we  come  to  the  solution. 

''  Now,  here  we  have  analogous  phenomena  in  the  mois- 
ture which  bedews  a  cold  metal  or  stone  when  we  breathe 
upon  it ;  that  which  appears  on  a  glass  of  water  fresh  from 
the  well  in  hot  weather;  that  which  appears  on  the  inside  of 
windows  when  sudden  rain  or  hail  chills  the  external  air; 
that  which  runs  down  our  walls  when,  after  a  long  frost,  a 
warm  moist  thaw  comes  on."  Comparing  these  cases,  we  find 
that  they  all  contain  the  phenomenon  which  was  proposed  as 
the  subject  of  investigation.  Now  "  all  these  instances  agree 
in  one  point,  the  coldness  of  the  object  dewed,  in  comparison 
with  the  air  in  contact  with  it."  But  there  still  remains  the 
most  important  case  of  all,  that  of  nocturnal  dew  :  does  the 
same  circumstance  exist  in  this  case?  '^ Is  it  a  &ct  that  the 
object  dewed  is  colder  than  the  aip?  Certainly  not,  one 
would  at  first  be  inclined  to  say ;  for  what  is  to  mate  it  so  ? 
But  ....  the  experiment  is  easy :  we  have  only  to  lay 
a  thermometer  in  contact  with  the  dewed  substance,  and  bang 
one  at  a  little  distance  above  it,  out  of  reach  of  its  influence. 
The  experiment  has  been  therefore  made ;  the  question  has 
been  asked,  and  the  answer  has  been  invariably  in  the  affir- 
mative. Whenever  an  object  contracts  dew,  it  is  colder  than 
the  air*" 

Here  then  is  a  complete  application  of  the  Method  of 
Agreement,  establishing  the  fact  of  an  invariable  connexion 
between  the  deposition  of  dew  on  a  surface,  and  the  coldness 
of  that  surface  compared  with  the  external  air.  But  which  of 
these  is  cause,  and  which  effect?  or  are  they  both  effects  of 
something  else  ?  On  this  subject  the  Method  of  Agreement 
can  afford  us  no  light :  we  must  call  in  a  more  potent  method. 

*  Infta,  book  iv.  oh.  ii.  On  Abatraction. 
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•*»We  must  collect  more  facts,  or,  whicli  comes  to  the  same 
thing,  vary  the  circumstances ;  since  every  instance  in  which 
the  circumstances  differ  is  a  fresh  fact:  and  especially,  we 
must  note  the  contrary  or  negative  cases,  i.e.  where  no  dew 
is  produced  :*'  a  comparison  between  instances  of  dew  and 
instances  of  no  dew,  being  the  condition  necessary  to  bring 
the  Method  of  Difference  into  play. 

''Now,  first,  no  dew  is  produced  on  the  surface  of  polished 
metals,  but  it  u  very  copiously  on  glass,  both  exposed  with 
their  faces  upwards,  and  in  some  cases  the  under  side  of  a 
horizontal  plate  of  glass  is  also  dewed/'  Here  is  an  instance 
in  which  the  effect  is  produced,  and  another  instance  in  which 
it  is  not  produced;  but  we  cannot  yet  pronounce,  as  the 
canon  of  the  Method  of  Difference  requires,  that  the  latter 
instance  agrees  with  the  former  in  all  its  circumstances  except 
one ;  for  the  differences  between  glass  and  polished  metals  are 
manifold,  and  the  only  thing  we  can  as  yet  be  sure  of  is,  that 
the  cause  of  dew  will  be  found  among  the  circumstances  by 
which  the  former  substance  is  distinguished  from  the  latter. 
Sut  if  we  could  be  sure  that  glass,  and  the  various  other  sub- 
stances on  which  dew  is  deposited,  have  only  one  quality  in 
common,  and  that  polished  metals  and  the  other  substances 
on  which  dew  is  nol  deposited  have  also  nothing  in  common 
but  the  one  circumstance,  of  not  having  the  one  quality  which 
the  others  have;  the  requisitions  of  the  Method  of  Difference 
would  be  completely  satisfied,  and  we  should  recognise,  in  that 
quality  of  the  substances,  the  cause  of  dew.  This,  accordingly, 
is  the  path  of  inquiry  which  is  next  to  be  pursued. 

"  In  the  cases  of  polished  metal  and  polished  glass,  the 
contrast  shows  evidently  that  the  substance  has  much  to  do 
with  the  phenomenon;  therefore  let  the  substance  alone  be 
diversified  as  much  as  possible,  by  exposing  polished  surfaces 
of  various  kinds.  This  done,  a  scale  of  intensity  becomes 
obvious.  Those  polished  substances  are  found  to  be  most 
strongly  dewed  which  conduct  heat  worst ;  while  those  which 
conduct  well,  resist  dew  most  effectually .*'  The  complication 
increases;  here  is  the  Method  of  Concomitant  Variations 
called  to  our  assistance ;  and  no  other  method  was  practicable 
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on  this  occasion ;  for  the  quality  of  conducting  heat  could  not 
be  excluded^  since  all  substances  conduct  heat  in  some  degree. 
The  conclusion  obtained  is,  that  eateris  paribus  the  deposition 
of  dew  is  in  some  proportion  to  the  power  which  the  body 
possesses  of  resisting  the  passage  of  heat;  and  that  this, 
therefore,  (or  something  connected  with  this,)  must  be  at 
least  one  of  the  causes  which  assist  in  producing  the  deposi- 
tion of  dew  on  the  surface. 

''  But  if  we  expose  rough  surfaces  instead  of  polished,  we 
sometimes  find  this  law  interfered  with.  Thus,  roughened 
iron,  especially  if  painted  over  or  blackened,  becomes  dewed 
sooner  than  varnished  paper;  the  kind  of  surface,  therefore, 
has  a  great  influence.  Expose,  then,  the  same  material  in  very 
diversified  states  as  to  surface,"  (that  is,  employ  the  Method 
of  Difference  to  ascertain  concomitance  of  variations,)  '^  and 
another  scale  of  intensity  becomes  at  once  apparent;  those 
surfaces  which  part  mth  iAeir  keat  most  readily  by  radiation, 
are  found  to  contract  dew  most  copiously."  Here,  therefore, 
ore  the  requisites  for  a  second  employment  of  the  Method  of 
Concomitant  Variations ;  which  in  this  case  also  is  the  only 
method  available,  since  all  substances  radiate  heat  in  some 
degree  or  other.  The  conclusion  obtained  by  this  new  appli- 
cation of  the  method  is,  that  cateris  paribus  the  deposition  of 
dew  IB  also  in  some  proportion  to  the  power  of  radiating  heat; 
and  that  the  quality  of  doing  this  abundantly  (or  45ome  cause 
on  which  that  quality  depends)  is  another  of  the  causes  which 
promote  the  deposition  of  dew  on  the  substance. 

"  Again,  the  influence  ascertained  to  exist  of  substance  and 
surface  leads  us  to  consider  that  of  texture :  and  here,  again,  we 
are  presented  on  trial  with  remarkable  differences,  and  with  a 
third  scale  of  intensity,  pointing  out  substances  of  a  dose  firm 
texture,  such  as  stones,  metals,  &c.,  as  unfavourable,  but  those 
of  a  loose  one,  as  cloth,  velvet,  wool,  eider-down,  cotton,  &c., 
as  eminently  favourable  to  the  contraction  of  dew.''  The 
Method  of  Concomitant  Variations  is  here,  for  the  third  time, 
had  recourse  to;  and,  as  before,  from  necessity,  since  the 
texture  of  no  substance  is  absolutely  firm  or  absolutely  loose. 
Looseness  of  texture,  therefore,  or  something  which  is  the 
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cause  of  that  quality^  is  another  circumstance  which  promotes 
the  deposition  of  dew ;  but  this  third  cause  resolves  itself  into 
the  first,  viz.  the  quality  of  resisting  the  passage  of  heat :  for 
substances  of  loose  texture  "  are  precisely  those  which  are  best 
adapted  for  clothing,  or  for  impeding  the  free  passage  of  heat 
from  the  skin  into  the  air^  so  as  to  allow  their  outer  surfaces 
to  be  very  cold,  while  they  remain  warm  within/'  and  this 
last  is,  therefore,  an  induction  (from  fresh  instances)  simply 
corroborative  of  a  former  induction. 

It  thus  appears  that  the  instances  in  which  much  dew  is 
deposited,  which  are  very  various,  agree  in  this,  and,  so  far  as 
we  are  able  to  observe,  in  this  only,  that  they  either  radiate 
heat  rapidly  or  conduct  it  slowly :  qualities  between  which 
there  is  no  other  circumstance  of  agreement,  than  that  by 
virtue  of  either,  the  body  tends  to  lose  heat  from  the  surface 
more  rapidly  than  it  can  be  restored  from  within.  The 
instances,  on  the  contrary,  in  which  no  dew,  or  but  a  small 
quantity  of  it,  is  formed,  and  which  are  also  extremely  various, 
agfree  (as  far  as  we  can  observe)  in  nothing  except  in  not 
having  this  same  property.  We  seem,  therefore,  to  have 
detected  the  characteristic  difference  between  the  substances 
on  which  dew  is  produced,  and  those  on  which  it  is  not  pro- 
duced. And  thus  have  been  realized  the  requisitions  of  what 
we  have  termed  the  Indirect  Method  of  Difference,  or  the 
Joint  Method  of  Agreement  and  Difference.  The  example 
afforded  of  this  indirect  method,  and  of  the  manner  in  which 
the  data  are  prepared  for  it  by  the  Methods  of  Agreement 
and  of  Concomitant  Variations,  is  the  most  important  of  all 
the  illustrations  of  induction  afforded  by  this  interesting 
speculation. 

We  might  now  consider  the  question,  on  what  the  depo- 
sition of  dew  depends,  to  be  completely  solved,  if  we  could  be 
quite  sure  that  the  substances  on  which  dew  is  produced  differ 
from  those  on  which  it  is  not,  in  nothing  but  in  the  property 
of  losing  heat  from  the  surface  faster  than  the  loss  can  be 
repaired  from  within.  And  though  we  never  can  have  that 
complete  certainty,  this  is  not  of  so  much  importance  as  might 
at  first  be  supposed ;  for  we  have,  at  all  events,  ascertained 
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that  even  if  tbere  be  any  other  quality  hitherto  unobserved 
which  is  present  in  all  the  substances  which  contract  dew,  and 
absent  in  those  which  do  not,  this  other  property  must  be 
one  which,  in  all  that  great  number  of  substances,  is  present 
or  absent  exactly  where  the  property  of  being  a  better  radiator 
than  conductor  is  present  or  absent;  an  extent  of  coincidenoe 
which  affords  a  strong  presumption  of  a  community  of  cause, 
and  a  consequent  invariable  coexistence  between  the  two  pro- 
perties ;  so  that  the  property  of  being  a  better  radiator  than 
conductor,  if  not  itself  the  cause,  almost  certainly  always 
accompanies  the  cause,  and  for  purposes  of  prediction,  no 
error  is  likely  to  be  committed  by  treating  it  as  if  it  were 
reailly  such. 

Reverting  now  to  an  earlier  stage  of  the  inquiry,  let  us 
remember  that  we  had  ascertained  that,  in  every  instance 
where  dew  is  formed,  there  is  actual  coldness  of  the  surface 
below  the  temperature  of  the  surrounding  air ;  but  we  were 
not  sure  whether  this  coldness  was  the  cause  of  dew,  or  its 
effect.  This  doubt  we  are  now  able  to  resolve.  We  have 
found  that,  in  every  such  instance,  the  substance  is  one  which, 
by  its  own  properties  or  laws,  would,  if  exposed  in  the  night, 
become  colder  than  the  surrounding  air.  The  coldness  there- 
fore, being  accounted  for  independently  of  the  dew,  while  it 
is  proved  that  there  is  a  connexion  between  the  two,  it  must 
be  the  dew  which  depends  on  the  coldness;  or  iif.  other  words, 
the  coldness  is  the  cause  of  the  dew. 

This  law  of  causation,  already  so  amply  established,  admits, 
however,  of  efficient  additional  corroboration  in  no  less  than 
three  ways.  First,  by  deduction  from  the  known  laws  of 
aqueous  vapour  when  diffused  through  air  or  any  other  gas ; 
and  though  we  have  not  yet  come  to  the  Deductive  Method, 
we  will  not  omit  what  is  necessary  to  render  this  speculation 
complete.  It  is  known  by  direct  experiment  that  only  a 
limited  quantity  of  water  can  remain  suspended  in  the  state 
of  vapour  at  each  degree  of  temperature,  and  that  this  maxi- 
mum grows  less  and  less  as  the  temperature  diminishes.  From 
this  it  follows,  deductively,  that  if  there  is  already  as  much 
vapour  suspended  as  the  air  will  contain  at  its  existing  tern- 
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perature^  any  lowering  of  that  temperature  will  cause  a  portion 
of  the  vapour  to  be  condensed^  and  become  water.  But^ 
again^  we  know  deductively^  from  the  laws  of  heat^  that  the 
contact  of  the  air  with  a  body  colder  than  itself^  will  neces- 
sarily lower  the  temperature  of  the  stratum  of  air  immediately 
applied  to  its  surface ;  and  will  therefore  cause  it  to  part  with 
a  portion  of  its  water,  which  accordingly  will,  by  the  ordinary 
laws  of  gravitation  or  cohesion,  attach  itself  to  the  surface  of 
the  body,  thereby  constituting  dew.  This  deductive  proof,  it 
will  have  been  seen,  has  the  advantage  of  proving  at  once 
causation  as  well  as  coexistence;  and  it  has  the  additional 
advantage  that  it  also  accounts  for  the  exceptions  to  the  occur- 
rence of  the  phenomenon,  the  cases  in  which,  although  the 
body  is  colder  than  the  air,  yet  no  dew  is  deposited ;  by  show- 
ing that  this  will  necessarily  be  the  case  when  the  air  is  so 
under-supplied  with  aqueous  vapour,  comparatively  to  its  tem- 
perature, that  even  when  somewhat  cooled  by  the  contact  of 
the  colder  body,  it  can  still  continue  to  hold  in  suspension  all 
the  vapour  which  was  previously  suspended  in  it:  thus  in  a 
very  dry  summer  there  are  no  dews,  in  a  very  dry  winter  no 
hoar  frost.  Here,  therefore,  is  an  additional  condition  of  the 
production  of  dew,  which  the  methods  we  previously  made 
use  of  failed  to  detect,  and  which  might  have  remained  still 
undetected,  if  recourse  had  not  been  had  to  the  plan  of 
deducing  the  effect  from  the  ascertained  properties  of  the 
agents  known  to  be  present. 

The  second  corroboration  of  the  theory  is  by  direct  experi- 
ment, according  to  the  canon  of  the  Method  of  Difference. 
We  can,  by  cooling  the  surface  of  any  body,  find  in  all  cases 
some  temperature,  (more  or  less  inferior  to  that  of  the  sur- 
rounding air,  according  to  its  hygrometric  condition,)  at 
which  dew  will  begin  to  be  deposited.  Here,  too,  therefore, 
the  causation  is  directly  proved.  We  can,  it  is  true,  accomplish 
this  only  on  a  small  scale ;  but  we  have  ample  reason  to  con- 
clude that  the  same  operation,  if  conducted  in  Nature's  great 
laboratory,  would  equally  produce  the  effect. 

And,  finally,  even  on  that  great  scale  we  are  able  to  verify 
the  result.    The  case  is  one  of  those  rare  cases,  as  we  have 
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shown  them  to  be,  in  which  nature  works  the  experiment  for 
us  in  the  same  manner  in  which  we  onrselves  perform  it; 
introducing  into  the  previous  state  of  things  a  single  and  per- 
fectly definite  new  circumstance,  and  manifesting  the  effect  so 
rapidly  that  there  is  not  time  for  any  other  material  change 
in  the  pre-existing  circumstances.  '^  It  is  observed  that  dew 
is  never  copiously  deposited  in  situations  much  screened  from 
the  open  sky,  and  not  at  all  in  a  cloudy  night ;  but  if  the 
clouds  withdraw  even  for  a  few  minutes,  and  leave  a  clear  open* 
ing,  a  deposition  of  dew  presently  begins,  and  goes  on  increasing. 
•  •  •  •  Dew  formed  in  clear  intervals  will  often  even  evapo- 
rate again  when  the  sky  becomes  thickly  overcast."  The 
proof,  therefore,  is  complete,  that  the  presence  or  absence  of 
an  uninterrupted  communication  with  the  sky  causes  the 
deposition  or  non-deposition  of  dew.  Now,  since  a  dear  sky 
is  nothing  but  the  absence  of  clouds,  and  it  is  a  known  pro- 
perty of  clouds,  as  of  all  other  bodies  between  which  and  any 
given  object  nothing  intervenes  but  an  elastic  fluid,  that  they 
tend  to  raise  or  keep  up  the  superficial  temperature  of  the 
object  by  radiating  heat  to  it,  we  see  at  once  that  the  disap- 
pearance of  clouds  will  cause  the  surface  to  cool;  so  that 
Nature,  in  this  case,  produces  a  change  in  the  antecedent  by 
definite  and  known  means,  and  the  consequent  follows  accord- 
ingly :  a  natural  experiment  which  satisfies  the  requisitions 
of  the  Method  of  Difference.* 


*  I  must,  however,  remark,  that  this  example,  which  seems  to  ^nilitft^^ 
against  the  assertion  we  made  of  the  oomparative  inap|dicability  of  the  Method 
of  Difference  to  cases  of  pore  observation,  is  really  one  of  those  eoiceptiQos 
which,  according  to  a  proverbial  expression,  prove  the  general  rule.  For  in 
this  case,  in  which  Nature,  in  her  experiment,  seems  to  have  imitated  the  \y^ 
of  the  experiments  made  by  man,  she  has  only  succeeded  in  producing  the  like- 
ness of  man's  most  imperfect  experiments  ;  namely,  those  in  which,  though  he 
sucoeeds  in  producing  the  phenomenon,  he  does  so  by  employing  complex 
means,  which  he  is  unable  perfectly  to  analyse^  and  can  form  therefore  no 
sufficient  judgment  what  portion  of  the  effects  may  be  due,  not  to  the  supposed 
cause,  but  to  some  unknown  agency  of  the  means  by  which  that  cause  was 
produced.  In  the  natural  experiment  which  we  are  speaking  o^  the  means 
used  was  the  clearing  off  a  canopy  of  douds  ;  and  we  certainly  do  not  know 
sufficiently  in  what  this  process  consists,  or  on  what  it  depends,  to  be  obtain 
d  frutri  that  it  might  not  operate  upon  the  deposition  of  dew  independently  of 
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The  accumulated  proof  of  which  the  Theory  of  Dew  has 
been  found  susceptible^  is  a  striking  instance  of  the  fulness  of 
assurance  which  the  inductive  evidence  of  laws  of  causation 
may  attain,  in  cases  in  which  the  invariable  sequence  is  by  no 
means  obvious  to  a  superficial  view. 

§  4.  The  last  example  will  have  conveyed  to  any  one  by 
whom  it  has  been  duly  followed,  so  clear  a  conception  of  the 
use  and  practical  management  of  three  of  the  four  methods  of 
experimental  inquiry,  as  to  supersede  the  necessity  of  any 
farther  exemplification  of  them.  The  remaining  method,  that 
of  Residues,  not  having  found  any  place  either  in  this  or  in 
the  two  precediug  investigations,  I  shall  quote  from  Sir 
John  Herschel  some  examples  of  that  method^  with  the 
remarks  by  which  they  are  introduced. 

"  It  is  by  this  process,  in  fact,  that  science,  in  its  present 
advanced  state,  is  chiefly  promoted.  Most  of  the  phenomena 
which  Nature  presents  are  very  complicated;  and  when  the 
efiects  of  ail  known  causes  are  estimated  with  exactness,  and 
subducted,  the  residual  facts  are  constantly  appearing  in  the 
form  of  phenomena  altogether  new,  and  leading  to  the  most 
important  conclusions. 

"  For  example  :  the  return  of  the  comet  predicted  by  Pro- 
fessor Encke,  a  great  many  times  in  succession,  and  the 
general  good  agreement  of  its  calculated  with  its  observed 
place  during  any  one  of  its  periods  of  visibility,  would  lead  us 
to  say  that  its  gravitation  towards  the  sun  and  planets  is  the 
sole  and  sufficient  cause  of  all  the  phenomena  of  its  orbitual 
motion  :  but  when  the  efiect  of  this  cause  is  strictly  calculated 
and  subducted  from  the  observed  motion,  there  is  found  to 
remain  behind  a  residual  phenomenon,  which  would  never  have 
been  otherwise  ascertained  to  exist,  which  is  a  small  anticipa- 
tion of  the  time  of  its  reappearance,  or  a  diminution  of  its 
periodic  time,  which  cannot  be  accounted  for  by  gravity,  and 

any  thermometrio  effect  at  the 'earth's  surface.  Even,  therefore,  in  a  case  so 
favourable  as  this  to  Nature's  experimental  talents,  her  experiment  is  of  little 
Talue  except  in  corroboration  of  a  conclusion  already  attained  throogh  other 
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whose  cause  is  therefore  to  be  inquired  into.  Such  an  anti- 
cipation would  be  caused  by  the  resistance  of  a  mediom 
disseminated  through  the  celestial  regions ;  and  as  there  are 
other  good  reasons  for  believing  this  to  be  a  vera  eauia^^  (an 
actually  existing  antecedent^)  '^  it  has  therefore  been  ascribed 
to  such  a  resistance. 

"  M.  Arago^  having  suspended  a  magnetic  needle  by  a  silk 
thread,  and  set  it  in  vibration,  observed,  that  it  came  much 
sooner  to  a  state  of  rest  when  suspended  over  a  plate  of  coppeTi 
than  when  no  such  plate  was  beneath  it.  Now,  in  botii 
cases  there  were  two  vera  causa**  (antecedents  known  to 
exist)  "  why  it  should  come  at  length  to  rest,  viz.  the  resist- 
ance of  the  air,  which  opposes,  and  at  length  destroys,  all 
motions  performed  in  it ;  and  the  want  of  perfect  mobility  in 
the  silk  thread.  But  the  effect  of  these  causes  being  exactly 
known  by  the  observation  made  in  the  absence  of  the  copper, 
and  being  thus  allowed  for  and  subducted,  a  residual  pheno- 
menon appeared,  in  the  fact  that  a  retarding  influence  was 
exerted  by  the  copper  itself;  and  this  fact,  once  ascertainedi 
speedily  led  to  the  knowledge  of  an  entirely  new  and  unex- 
pected class  of  relations.''  This  example  belongs,  however, 
not  to  the  Method  of  Eesidues  but  to  the  Method  of  Differ- 
ence, the  law  being  ascertained  by  a  direct  comparison  of 
the  results  of  two  experiments,  which  differed  in  nothing  bat 
the  presence  or  absence  of  the  plate  of  copper.  To  have 
made  it  exemplify  the  Method  of  Residues,  the  effect  of  the 
resistance  of  the  air  and  that  of  the  rigidity  of  the  silk  should 
have  been  calculated  h  priori,  from  the  laws  obtained  by 
separate  and  foregone  experiments. 

"  Unexpected  and  peculiarly  striking  confirmations  of 
inductive  laws  frequently  occur  in  the  form  of  residual  phe- 
nomena, in  the  course  of  investigations  of  a  widely  different 
nature  from  those  which  gave  rise  to  the  inductions  them- 
selves. A  very  elegant  example  may  be  cited  in  the  unex- 
pected confirmation  of  the  law  of  the  development  of  heat  in 
elastic  fluids  by  compression,  which 'is  afforded  by  the  phe- 
nomena of  sound.  The  inquiry  into  the  cause  of  sound  had 
led  to  conclusions  respecting  its  mode  of  propagation,  from 
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which  its  velocity  in  the  air  could  be  precisely  calculated. 
The  calculations  were  performed;  but,  when  compared  with 
fact,  though  the  agreement  was  quite  suflBcient  to  show  the 
general  correctness  of  the  cause  and  mode  of  propagation 
assigned,  yet  the  u^iole  velocity  could  not  be  shown  to  arise 
from  this  theory.  There  was  still  a  residual  velocity  to  be 
accounted  for,  whidi  placed  djmamical  philosophers  for  a 
long  time  in  great  dilemma.  At  length  Laplace  struck  on 
the  happy  idea,  that  this  might  arise  from  the  ieai  developed 
in  the  act  of  that  condensation  which  necessarily  takes  place 
at  every  vibration  by  which  sound  is  conveyed.  The  matter 
was  subjected  to  exact  calculation,  and  the  result  was  at  once 
the  complete  explanation  of  the  residual  phenomenon,  and  a 
striking  confirmation  of  the  general  law  of  the  development 
of  heat  by  compression,  under  circumstances  beyond  artificial 
imitation." 

''Many  of  the  new  elements  of  chemistry  have  been 
detected  in  the  investigation  of  residual  phenomena.  Thus 
Arfwedson  discovered  lithia  by  perceiving  an  excess  of  weight 
in  the  sulphate  produced  from  a  small  portion  of  what  he 
considered  as  magnesia  present  in  a  mineral  he  had  analysed. 
It  is  on  this  principle,  too,  that  the  small  concentrated 
residues  of  great  operations  in  the  arts  are  almost  sure  to  be 
the  lurking  places  of  new  chemical  ingredients:  witness 
iodine,  brome,  selenium,  and  the  new  metals  accompanying 
platina  in  the  experiments  of  Wollaston  and  Tennant.  It 
was  a  happy  thought  of  Glauber  to  examine  what  everybody 
else  threw  away."* 

"  Almost  all  the  greatest  discoveries  in  Astronomy,"  says 
the  same  author,t  "  have  resulted  from  the  consideration  of 
residual  phenomena  of  a  quantitative  or  numerical  kind.  •  .  • 
It  was  thus  that  the  grand  discovery  of  the  precession  of 
the  equinoxes  resulted  as  a  residual  phenomenon  from  the 
imperfect  explanation  of  the  return  of  the  seasons  by  the 
return  of  the  sun  to  the  same  apparent  place  among  the 
fixed  stars.     Thus,  also,  aberration  and  nutation  resulted  as 

*  Discoone,  pp.  15G-8,  and  171.  t  (huiines  o/Atironomy,  p.  584. 
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residual  phenomena  from  that  portion  of  the  changes  of  the 
apparent  places  of  the  fixed  stars  which  was  left  nnac* 
counted  for  by  precession.  And  thus  again  the  apparent 
proper  motions  of  the  stars  are  the  observed  residues  of 
their  apparent  movements  outstanding  and  unaccounted  for 
hy  strict  calculation  of  the  effects  of  precession^  nutation,  and 
aberration.  The  nearest  approach  which  human  theories 
can  make  to  perfection  is  to  diminish  this  residue,  this  capui 
mortuttm  of  observation,  as  it  may  be  considered,  as  much  as 
practicable,  and,  if  possible,  to  reduce  it  to  nothing,  either 
by  showing  that  something  has  been  neglected  in  our  estima* 
tion  of  known  causes,  or  by  reasoning  upon  it  as  a  new  fact, 
and  on  the  principle  of  the  inductive  philosophy  ascending 
from  the  effect  to  its  cause  or  causes/' 

The  disturbing  effects  mutually  produced  by  the  earth 
and  planets  upon  each  other's  motions  were  first  brought  to 
light  as  residual  phenomena,  by  the  difference  which  appeared 
between  the  observed  places  of  those  bodies,  and  the  places 
calculated  on  a  consideration  solely  of  their  gravitation 
towards  the  sun.  It  was  this  which  determined  astronomers 
to  consider  the  law  of  gravitation  as  obtaining  between 
all  bodies  whatever,  and  therefore  between  all  particles  of 
matter ;  their  first  tendency  having  been  to  regard  it  as  a 
force  acting  only  between  each  planet  or  satellite  and  the 
central  body  to  whose  system  it  belonged.  Again,  the 
catastrophists,  in  geology,  be  their  opinion  right  or  wrong, 
support  it  on  the  plea,  that  after  the  effect  of  all  causes 
now  in  operation  has  been  allowed  for,  there  remains  in  the 
existing  constitution  of  the  earth  a  large  residue  of  facts, 
proving  the  existence  at  former  periods  either  of  other  forces, 
or  of  the  same  forces  in  a  much  greater  degree  of  intensity. 
To  add  one  more  example :  those  who  assert,  what  no  one 
has  ever  shown  any  real  ground  for  believing,  that  there  is 
in  one  human  individual,  one  sex,  or  one  race  of  mankind 
over  another,  an  inherent  and  inexplicable  superiority  in 
mental  faculties,  could  only  substantiate  their  proposition  by 
subtracting  from  the  differences  of  intellect  which  we  in  (act 
see,  all  that  can  be  traced  by  known  laws  either  to  the  ascer- 
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tained  differences  of  physical  organization,  or  to  the  dif- 
ferences which  have  existed  in  the  oatward  circumstances  in 
which  the  subjects  of  the  comparison  have  hitherto  been 
placed.  What  these  causes  might  fail  to  account  for,  would 
constitute  a  residual  phenomenon,  which  and  which  alone 
would  be  evidence  of  an  ulterior  original  distinction,  and 
the  measure  of  its  amount.  But  the  assertors  of  such  sup- 
posed differences  have  not  provided  themselves  with  these 
necessary  logical  conditions  of  the  establishment  of  their 
doctrine. 

The  spirit  of  the  Method  of  Residues  being,  it  is  hoped, 
sufficiently  intelligible  from  these  examples,  and  the  other 
three  methods  having  been  so  aptly  exemplified  in  the  induc- 
tive processes  which  produced  the  Theory  of  Dew,  we  may 
here  close  our  exposition  of  the  four  methods,  considered  as 
employed  in  the  investigation  of  the  simpler  and  more 
elementary  order  of  the  combinations  of  phenomena. 

§  5.  Dr.  Whewell  has  expressed  a  very  unfavourable 
opinion  of  the  utility  of  the  Four  Methods,  as  well  as  of  the 
aptness  of  the  examples  by  which  I  have  attempted  to  iUus- 
trate  them.     His  words  are  these : — * 

^'Upon  these  methods,  the  obvious  thing  to  remark  is, 
that  they  take  for  granted  the  very  thing  which  is  most 
difficult  to  discover,  the  reduction  of  the  phenomena  to 
formula  such  as  are  here  presented  to  us.  When  we  have 
any  set  of  complex  facts  offered  to  us;  for  instance,  those 
which  were  offered  in  the  cases  of  discovery  which  I  have 
mentioned, — ^tbe  facts  of  the  planetary  paths,  of  falling 
bodies,  of  refracted  rays,  of  cosmical  motions,  of  chemical 
analysis ;  and  when,  in  any  of  these  cases,  we  would  discover 
the  law  of  nature  which  governs  them,  or,  if  any  one  chooses 
so  to  term  it,  the  feature  in  which  all  the  cases  agree,  where 
are  we  to  look  for  our  A,  B,  C,  and  a,  i,  e  ?  Nature  does 
not  present  to  us  the  cases  in  this  form ;  and  how  are  we  to 
reduce  them  to  this  form  ?    You  say,  when  we  find  the  com- 


*  PkUo9oph^  tf  Diiooterp,  pp.  268,  264. 
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bination  of  A  B  C  with  a  i  c  and  A  B  D  with  aid,  then 
we  may  draw  our  inferenoe.  Granted ;  but  when  and  where 
are  we  to  find  such  combinations?  Even  now  that  the  dis- 
coveries are  made,  who  will  point  out  to  us  what  are  the 
A^  B,  C,  and  a,  b,  e  elements  of  the  cases  which  have  just 
been  enumerated  ?  Who  will  tell  us  which  of  the  methods 
of  inquiry  those  historically  real  and  successfol  inquiries 
exemplify?  Who  will  carry  these  formuls  through  the 
history  of  the  sciences,  as  they  have  really  grown  up;  and 
show  us  that  these  four  methods  have  been  operative  in  their 
formation;  or  that  any  light  is  thrown  upon  the  steps  of 
their  progress  by  reference  to  these  formulsB?'' 

He  adds  that,  in  this  work,  the  methods  have  not  been 
applied  '^  to  a  large  body  of  conspicuous  and  undoubted  ex- 
amples of  discovery,  extending  along  the  whole  history  of 
science  f^  which  ought  to  have  been  done  in  order  that  the 
methods  might  be  shown  to  possess  the  "  advantage^'  (which 
he  claims  as  belonging  to  his  own)  of  being  those  ''by  which 
all  great  discoveries  in  science  have  really  been  made/' — 
(p.  277.) 

There  is  a  striking  similarity  between  the  objections  here 
made  against  Canons  of  Induction,  and  what  was  alleged,  in 
the  last  century,  by  as  able  men  as  Dr.  Whewell,  against  the 
acknowledged  Canon  of  Ratiocination.  Those  who  protested 
against  the  Aristotelian  Logic  said  of  the  Syllogism,  what 
Dr.  Whewell  says  of  the  Inductive  Methods,  that  it  "  takes 
for  granted  the  very  thing  which  is  most  difficult  to  discover, 
the  reduction  of  the  argument  to  formula  such  as  are  here 
presented  to  us.''  The  grand  difficulty,  they  said,  is  to  obtain 
your  syllogism,  not  to  judge  of  its  correctness  when  obtained. 
On  the  matter  of  fact,  both  they  and  Dr.  Whewell  are  right. 
The  greatest  difficulty  in  both  cases  is  first  that  of  obtaining 
the  evidence,  and  next,  of  reducing  it  to  the  form  which  tests 
its  conclusiveness.  But  if  we  try  to  reduce  it  without  know« 
ing  lo  what^  we  are  not  likely  to  make  much  progress.  It  is 
a  more  difficult  thing  to  solve  a  geometrical  problem,  than  to 
judge  whether  a  proposed  solution  is  correct :  but  if  people 
were  not  able  to  judge  of  the  solution  when  found,  they  would 
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have  little  chance  of  finding  it.  And  it  cannot  be  pretended 
that  to  judge  of  an  induction  when  founds  is  perfectly  easy,  is 
a  thing  for  which  aids  and  instruments  are  superfluous ;  for 
erroneous  inductions,  false  inferences  from  experience,  are  quite 
as  common,  on  some  subjects  much  commoner,  than  true  ones. 
The  business  of  Inductive  Logic  is  to  provide  rules  and  models 
(such  as  the  Syllogism  and  its  rules  are  for  ratiocination)  to 
which  if  inductive  arguments  conform,  those  arguments  are 
conclusive,  and  not  otherwise.  This  is  what  the  Four 
Methods  profess  to  be,  and  what  I  believe  they  are  universally 
considered  to  be  by  experimental  philosophers,  who  had  prac- 
tised all  of  them  long  before  any  one  sought  to  reduce  the 
practice  to  theory. 

The  assailants  of  the  Syllogism  had  also  anticipated  Dr. 
Whewell  in  the  other  branch  of  his  argument.  They  said 
that  no  discoveries  were  ever  made  by  syllogism;  and  Dr. 
Whewell  says,  or  seems  to  say,  that  none  were  ever  made  by 
the  four  Methods  of  Induction.  To  the  former  objectors. 
Archbishop  Whately  very  pertinently  answered,  that  their 
argument,  if  good  at  all,  was  good  against  the  reasoning  pro- 
cess altogether ;  for  whatever  cannot  be  reduced  to  syllogism, 
is  not  reasoning.  And  Dr.  Whewell's  argument,  if  good  at 
all,  is  good  against  all  inferences  from  experience.  In  saying 
that  no  discoveries  were  ever  made  by  the  four  Methods,  he 
affirms  that  none  were  ever  made  by  observation  and  experi- 
ment ;  for  assuredly  if  any  were,  it  was  by  one  or  other  of 
those  methods. 

This  difierence  between  us  accounts  for  the  dissatisfaction 
which  my  examples  give  him ;  for  I  did  not  select  them  with 
a  view  to  satisfy  any  one  who  required  to  be  convinced  that 
observation  and  experiment  are  modes  of  acquiring  knowledge: 
I  confess  that  in  the  choice  of  them  I  thought  only  of  illus- 
tration, and  of  facilitating  the  conception  of  the  Methods  by 
concrete  instances.  If  it  had  been  my  object  to  justify  the 
processes  themselves  as  means  of  investigation,  there  would 
have  been  no  need  to  look  far  off,  or  make  use  of  recondite  or 
complicated  instances.  As  a  specimen  of  a  truth  ascertained 
by  the  Method  of  Agreement,  I  might  have  chosen  the  pro- 
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position^  "  Dogs  bark/'  This  dog,  and  that  dog,  and  the 
other  dog,  answer  to  A  B  C,  A  D  E,  A  P  G.  The  circum- 
stance of  being  a  dog,  answers  to  A.  Barking  answers  to  a. 
As  a  truth  made  known  by  the  Method  of  DiflTerence,  ''  Fire 
bums''  might  have  sufficed.  Before  I  touch  the  fire  I  am  not 
burnt ;  this  is  B  C ;  I  touch  it,  and  am  burnt;  this  is  A  B  C, 
aBC. 

Such  familiar  experimental  processes  are  not  regarded  as 
inductions  by  Dr.  Whewell ;  but  they  are  perfectly  homo- 
geneous with  those  by  which,  even  on  his  own  showing,  the 
pyramid  of  science  is  supplied  with  its  base.  In  yain  he  at- 
tempts to  escape  from  this  truth  by  lajring  the  most  arbitrary 
restrictions  on  the  choice  of  examples  admissible  as  instances 
of  Induction :  they  must  neither  be  such  as  are  still  matter  of 
discussion  (p.  265),  nor  must  any  of  them  be  drawn  from 
mental  and  social  subjects  (p.  269),  nor  from  ordinary  obser- 
ration  and  practical  life  (pp.  241 — 247).  They  must  be 
taken  exclusively  from  the  generalizations  by  which  scientific 
thinkers  have  ascended  to  great  and  comprehensive  laws  of 
natural  phenomena.  Now  it  is  seldom  possible,  in  these  com- 
plicated inquiries,  to  go  much  beyond  the  initial  steps,  without 
calling  in  the  instrument  of  Deduction,  and  the  temporary 
aid  of  hypotheses ;  as  I  myself^  in  common  with  Dr.  Whewelli 
have  maintained  against  the  purely  empirical  school.  Since 
therefore  such  cases  could  not  conveniently  be  selected  to  il- 
lustrate the  principles  of  mere  observation  and  experiment, 
Dr.  Whewell  takes  advantage  of  their  absence  to  represent 
the  Experimental  Methods  as  serving  no  purpose  in  scientific 
investigation ;  forgetting  that  if  those  methods  had  not  sup- 
plied the  first  generalizations,  there  would  have  been  no 
materials  for  his  own  conception  of  Induction  to  work  upon. 

His  challenge,  however,  to  point  out  which  of  the  four 
methods  are  exemplified  in  certain  important  cases  of  scientific 
inquiry,  is  easily  answered.  *'  The  planetary  paths,''  as  far  as 
they  are  a  case  of  induction  at  all,*  fall  under  the  Method  of 
Agreement.     The  law  of  "  falling  bodies,"  namely  that  they 

*  See,  on  tbii  point,  the  second  ohApter  of  the  present  Book. 
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describe  spaces  proportional  to  the  squares  of  the  times^  was 
historically  a  deduction  from  the  first  law  of  motion ;  but  the 
experiments  by  which  it  was  verified^  and  by  which  it  might 
have  been  discovered^  were  examples  of  the  Method  of  Agree- 
ment ;  and  the  apparent  variation  from  the  true  law,  caused 
by  the  resistance  of  the  air,  was  cleared  up  by  experiments 
in  vacuo,  constituting  an  application  of  the  Method  of  Dif- 
ference. The  law  of  "  refracted  rays  "  (the  constancy  of  the 
ratio  between  the  sines  of  incidence  and  of  refraction  for  each 
refracting  substance)  was  ascertained  by  direct  measurement, 
and  therefore  by  the  Method  of  Agreement.  The  "  cosmical 
motions''  were  determiued  by  highly  complex  processes  of 
thought,  in  which  Deduction  was  predominant,  but  the 
Methods  of  Agreement  and  of  Concomitant  Variations  had  a 
large  part  in  establishing  the  empirical  laws.  Every  case 
without  exception  of  "  chemical  analysis  "  constitutes  a  well- 
marked  example  of  the  Method  of  Difference.  To  any  one 
acquainted  with  the  subjects — to  Dr.  Whewell  himself,  there 
would  not  be  the  smallest  difficulty  in  setting  out  "  the  ABC 
and  a  b  c  elements ''  of  these  cases. 

If  discoveries  are  ever  made  by  observation  and  experiment 
without  Deduction,  the  four  methods  are  methods  of  discovery  : 
but  even  if  they  were  not  methods  of  discovery,  it  would  not 
be  the  less  true  that  they  are  the  sole  methods  of  Proof;  and 
in  that  character,  even  the  results  of  Dedijption  are  amenable 
to  them.  The  great  generalizations  which  begin  as  Hypo- 
theses, must  end  by  being  proved,  and  are  in  reality  (as  will 
be  shown  hereafter)  proved,  by  the  Four  Methods.  Now  it  is 
with  Proof,  as  such,  that  Logic  is  priucipally  concerned.  This 
distinction  has  indeed  no  chance  of  finding  favour  vnih 
Dr.  Whewell;  for  it  is  the  peculiarity  of  his  system,  not  to 
recognise,  in  cases  of  Induction,  any  necessity  for  proof.  If, 
after  assuming  an  hypothesis  and  carefully  collating  it  with 
facts,  nothing  is  brought  to  light  inconsistent  with  it,  that  is, 
if  experience  does  not  dUprove  it,  he  is  content :  at  least 
until  a  simpler  hypothesis,  equally  consistent  with  experience, 
presents  itself.  If  this  be  Induction,  doubtless  there  is  no 
necessity  for  the  four  methods.    But  to  suppose  that  it  is  so. 
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appears  to  me  a  radical  misoonception  of  the  natare  of  the 
evidence  of  physical  tmths. 

So  real  and  practical  is  the  need  of  a  test  for  induction^ 
similar  to  the  syllogistic  test  of  ratiocination^  that  inferences 
which  bid  defiance  to  the  most  elementary  notions  of  inductive 
logic  are  put  forth  without  misgiving  by  persons  eminent  in 
physical  science^  as  soon  as  they  are  off  the  ground  on  which 
they  are  conversant  with  the  facts^  and  not  reduced  to  judge 
only  by  the  arguments ;  and  as  for  educated  persons  in  gene- 
ral^ it  may  be  doubted  if  they  are  better  judges  of  a  good  or 
a  bad  induction  than  they  were  before  Bacon  wrote.  The 
improvement  in  the  results  of  thinking  has  seldom  extended 
to  the  processes ;  or  has  reached^  if  any  process^  that  of  inves- 
tigation only,  not  that  of  proof.  A  knowledge  of  many  hiws 
of  nature  has  doubtless  been  arrived  at,  by  framing  hypotheses 
and  finding  that  the  facts  corresponded  to  them ;  and  many 
errors  have  been  got  rid  of  by  coming  to  a  knowledge  of  facts 
which  were  inconsistent  with  them,  but  not  by  discovering 
that  the  mode  of  thought  which  led  to  the  errors  was  itself 
faulty,  and  might  have  been  known  to  be  such  independently 
of  the  facts  which  disproved  the  specific  conclusion.  Hence 
it  is,  that  while  the  thoughts  of  mankind  have  on  many  sub- 
jects worked  themselves  practically  right,  the  thinking  power 
remains  as  weak  as  ever :  and  on  all  subjects  on  which  the 
facts  which  would  ^heck  the  result  are  not  accessible,  as  in 
what  relates  to  the  invisible  world,  and  even,  as  has  been  seen 
lately,  to  the  visible  world  of  the  planetary  regions,  men  of 
the  g^reatest  scientific  acquirements  argue  as  pitiably  as  the 
merest  ignoramus.  For  though  they  have  made  many  good 
inductions,  they  have  not  learnt  from  them  (and  Dr.  Whewell 
thinks  there  is  no  necessity  that  they  should  learn)  the  prin- 
ciples of  inductive  evidence. 


CHAPTER  X, 


OF  PLURALITY   OF  CAUSES;    AND   OF  THE    INTERMIXTURE 

OP   EFFECTS. 

§  1.  In  the  preceding  exposition  of  the  four  methods  of 
observation  and  experiment,  by  which  we  contrive  to  distin- 
guish among  a  mass  of  coexistent  phenomena  the  particular 
effect  due  to  a  given  cause,  or  the  particular  cause  which  gave 
birth  to  a  given  effect ;  it  has  been  necessary  to  suppose,  in 
the  first  instance,  for  the  sake  of  simplification,  that  this  ana- 
lytical operation  is  encumbered  by  no  other  difficulties  than 
what  are  essentially  inherent  in  its  nature ;  and  to  represent 
to  ourselves,  therefore,  every  effect,  on  the  one  hand  as  con- 
nected exclusively  with  a  single  cause,  and  on  the  other  hand 
as  incapable  of  being  mixed  and  confounded  with  any  other 
coexistent  effect.  We  have  regarded  a  b  c  d  e,  the  aggregate 
of  the  phenomena  existing  at  any  moment,  as  consisting  of 
dissimilar  facts,  a,  b,  c,  d,  and  e,  for  each  of  which  one,  and 
only  one,  cause  needs  be  sought ;  the  difficulty  being  only  that 
of  singling  out  this  one  cause  from  the  multitude  of  antece- 
dent circumstances.  A,  B,  C,  D,  and  E.  The  cause  indeed 
may  not  be  simple ;  it  may  consist  of  an  assemblage  of  con- 
ditions; but  we  have  supposed  that  there  was  only  one 
possible  assemblage  of  conditions,  from  which  the  given  effect 
could  result. 

If  such  were  the  fact,  it  would  be  comparatively  an  easy 
task  to  investigate  the  laws  of  nature.  But  the  supposition 
does  not  hold,  in  either  of  its  parts.  In  the  first  place,  it  is 
not  true  that  the  same  phenomenon  is  always  produced  by 
the  same  cause :  the  effect  a  may  sometimes  arise  from  A, 
sometimes  from  B.  And,  secondly,  the  effects  of  different 
causes  are  often  not  dissimilar,  but  homogeneous,  and  marked 
out  by  no  assignable  boundaries  from  one  another :  A  and  B 
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may  prodace  not  a  and  b,  but  different  portions  of  an  effect  a. 
The  obscurity  and  difficulty  of  the  investigation  of  the  laws  of 
phenomena  is  singularly  increased  by  the  necessity  of  adverting 
to  these  two  circumstances ;  Intermixture  of  Effects,  and  Plu- 
rality of  Causes.  To  the  latter,  being  the  simpler  of  the  two 
considerations,  we  shall  first  direct  our  attention. 

It  is  not  true,  then,  tliat  one  effect  must  be  connected  with 
only  one  cause,  or  assemblage  of  conditions ;  that  each  phe- 
nomenon can  be  produced  only  in  one  way.  There  are  often 
several  independent  modes  in  which  the  same  phenomenon 
could  have  originated.  One  fact  may  be  the  consequent  in 
several  invariable  sequences ;  it  may  follow,  with  equal  uni- 
formity, any  one  of  several  antecedents,  or  collections  of  ante- 
cedents. Many  causes  may  produce  motion:  many  causes 
may  produce  some  kinds  of  sensation :  many  causes  may  pro- 
duce death.  A  given  effect  may  really  be  produced  by  a 
certain  cause,  and  yet  be  perfectly  capable  of  being  produced 
without  it. 

§  2.     One  of  the  principal  consequences  of  this  &ct  of 
Plurality  of  Causes  is,  to  render  the  first  of  the  inductive 
methods,  that  of  Agreement,  uncertain.    To  illustrate  that 
method,  we  supposed  two  instances,  ABC  followed  hy  a  b  e, 
and  A  D  E  followed  hj  a  d  e.    From  these  instances  it  might 
apparently  be  concluded  that  A  is  an  invariable  antecedent  of  a, 
and  even  that  it  is  the  unconditional  invariable  antecedent,  or 
cause,  if  we  could  be  sure  that  there  is  no  other  antecedent 
common  to  the  two  cases.    That  this  difficulty  may  not  stand 
in  the  way,  let  us  suppose  the  two  cases  positively  ascertained 
to  have  no  antecedent  in  common  except  A.    The  moment, 
however,  that  we  let  in  the  possibility  of  a  plurality  of  causes, 
the  conclusion  fails.     For  it  involves  a  tacit  supposition,  that 
a  must  have  been  produced  in  both  instances  by  the  same 
cause.     If  there  can  possibly  have  been  two  causes,  those  two 
may,  for  example,  be  C  and  E :  the  one  may  have  been  the 
cause  of  a  in  the  former  of  the  instances,  the  other  in  the 
latter,  A  having  no  influence  in  either  case. 

Suppose,  for  example,  that  two  great  artists,  or  great  philo- 
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sophersi  that  two  extremely  selfish,  or  extremely  generous 
characters,  were  compared  together  as  to  the  circumstances  of 
their  education  and  history,  and  the  two  cases  were  found  to 
agree  only  in  one  circumstance :  would  it  follow  that  this  one 
circumstance  was  the  cause  of  the  quality  which  characterized 
both  those  individuals  ?  Not  at  all ;  for  the  causes  which  may 
produce  any  type  of  character  are  innumerable ;  and  the  two 
persons  might  equally  have  agreed  in  their  character,  though 
there  had  been  no  manner  of  resemblance  in  their  previous 
history. 

This,  therefore,  is  a  characteristic  imperfection  of  the 
Method  of  Agreement ;  from  which  imperfection  the  Method 
of  Difference  is  free.  For  if  we  have  two  instances,  ABC 
and  B  C,  of  which  B  C  gives  b  c,  and  A  being  added  converts 
it  into  a  i  c,  it  is  certain  that  in  this  instance  at  least,  A  was 
either  the  cause  of  a,  or  an  indispensable  portion  of  its  cause, 
even  though  the  cause  which  produces  it  in  other  instances 
may  be  altogether  different.  Plurality  of  Causes,  therefore, 
not  only  does  not  diminish  the  reliance  due  to  the  Method  of 
Difference,  but  does  not  even  render  a  greater  number  of  obser- 
vations or  experiments  necessary:  two  instances,  the  one 
positive  and  the  other  negative,  are  still  sufficient  for  the  most 
complete  and  rigorous  induction.  Not  so,  however,  with  the 
Method  of  Agreement.  The  conclusions  which  that  yields, 
when  the  number  of  instances  compared  is  small,  are  of  no 
real  value,  except  as,  in  the  character  of  suggestions,  they  may 
lead  either  to  experiments  bringing  them  to  the  test  of  the 
Method  of  Difference,  or  to  reasonings  which  may  explain  and 
verify  them  deductively. 

It  IB  only  when  the  instances,  being  indefinitely  multiplied 
and  varied,  continue  to  suggest  the  same  result,  that  this  re- 
sult acquires  any  high  degree  of  independent  value.  If  there 
are  but  two  instances,  ABC  and  A  D  E,  though  these 
instances  have  no  antecedent  in  Common  except  A,  yet  as  the 
effect  may  possibly  have  been  produced  in  the  two  cases  by 
different  causes,  the  result  is  at  most  only  a  slight  probability 
in  favour  of  A ;  there  may  be  causation,  but  it  is  almost 
equally  probable  that  there  was  only  a  coincidence.     But  the 
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oftener  we  repeat  the  observation^  varying  the  drcumstanoes, 
the  more  we  advance  towards  a  solution  of  this  doubt.  For 
if  we  try  A  F  6^  A  H  K^  &o.,  all  unlike  one  another  except 
in  containing  the  circumstance  A,  and  if  we  find  the  effect  a 
entering  into  the  result  in  all  these  cases^  we  must  suppose 
one  of  two  things,  either  that  it  is  caused  by  A,  or  that  it  has 
as  many  different  causes  as  there  are  instances.  With  eadi 
addition,  therefore^  to  the  number  of  instances,  the  presump- 
tion is  strengthened  in  favour  of  A.  The  inquirer,  of  course, 
will  not  neglect,  if  an  opportunity  present  itself,  to  exclude  A 
from  some  one  of  these  combinations,  from  A  H  K  for  instance, 
and  by  trying  H  K  separately,  appeal  to  the  Method  of  Dif- 
ference in  aid  of  the  Method  of  Agreement.  By  the  Method 
of  Difference  alone  can  it  be  ascertained  that  A  is  the  cause  of 
a  ;  but  that  it  is  either  the  cause,  or  another  effect  of  the  same 
cause,  may  be  placed  beyond  any  reasonable  doubt  by  the 
Method  of  Agreement,  provided  the  instances  are  very 
numerous,  as  well  as  sufficiently  various. 

After  how  great  a  multiplication,  then,  of  varied  instances, 
all  agreeing  in  no  other  antecedent  except  A,  is  the  supposi- 
tion of  a  plurality  of  causes  sufficiently  rebutted,  and  the  conclu- 
sion that  a  is  connected  with  A  divested  of  the  characteristic 
imperfection,  and  reduced  to  a  virtual  certainty  ?  This  is  a 
question  which  we  cannot  be  exempted  from  answering :  but 
the  consideration  of  it  belongs  to  what  is  called  the  Theory  of 
Probability,  which  will  form  the  subject  of  a  chapter  hereafter. 
It  is  seen,  however,  at  once,  that  the  conclusion  does  amount 
to  a  practical  certainty  after  a  sufficient  number  of  instances, 
and  that  the  method,  therefore,  is  not  radically  vitiated  by  the 
characteristic  imperfection.  The  result  of  these  considerations 
is  only,  in  the  first  place,  to  point  out  a  new  source  of  infe^ 
riority  in  the  Method  of  Agreement  as  compared  with  other 
modes  of  investigation,  and  new  reasons  for  never  resting  con- 
tented with  the  results  obtained  by  it,  without  attempting  to 
confirm  them  either  by  the  Method  of  Difference,  or  by  con- 
necting them  deductively  with  some  law  or  laws  already  ascer- 
tained by  that  superior  method.  And,  in  the  second  place, 
we  learn  from  this  the  true  theory  of  the  value  of  mere  nutMber 
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of  instances  in  inductive  inqairy.  The  Plurality  of  Causes  is 
the  only  reason  why  mere  number  is  of  any  importance.  The 
tendency  of  unscientific  inquirers  is  to  rely  too  much  on 
number,  without  analysing  the  instances;  without  looking 
closely  enough  into  their  nature,  to  ascertain  what  circum- 
stances are  or  are  not  eliminated  by  means  of  them.  Most 
people  hold  their  conclusions  with  a  degree  of  assurance  pro- 
portioned to  the  mere  mass  of  the  experience  on  which  they 
appear  to  rest ;  not  considering  that  by  the  addition  of  in- 
stances to  instances,  all  of  the  same  kind,  that  is,  differing 
from  one  another  only  in  points  already  recognised  as  imma- 
terial, nothing  whatever  is  added  to  the  evidence  of  the  con- 
clusion. A  single  instance  eliminating  some  antecedent  which 
existed  in  all  the  other  cases,  is  of  more  value  than  the  greatest 
multitude  of  instances  which  are  reckoned  by  their  number 
alone.  It  is  necessary,  no  doubt,  to  assure  ourselves,  by  a 
repetition  of  the  observation  or  experiment,  that  no  error  has 
been  committed  concerning  the  individual  fiicts  observed ;  and 
until  we  have  assured  ourselves  of  this,  instead  of  varying  the 
circumstances,  we  cannot  too  scrupulously  repeat  the  same 
experiment  or  observation  without  any  change.  But  when 
once  this  assurance  has  been  obtained,  the  multiplication  of 
instances  which  do  not  exclude  any  more  circumstances  is 
entirely  useless,  provided  there  have  been  already  enough  to 
exclude  the  supposition  of  Plurality  of  Causes. 

It  is  of  importance  to  remark,  that  the  peculiar  modifica- 
tion of  the  Method  of  Agreement,  which,  as  partaking  in  some 
degree  of  the  nature  of  the  Method  of  Difference,  I  have  called 
the  Joint  Method  of  Agreement  and  Difference,  is  not  affected 
by  the  characteristic  imperfection  now  pointed  out.  For,  in 
the  joint  method,  it  is  supposed  not  only  that  the  instances  in 
which  a  is,  agree  only  in  containing  A,  but  also  that  the 
instances  in  which  a  is  not,  agree  only  in  not  containing  A. 
Now,  if  this  be  so,  A  must  be  not  only  the  cause  of  a,  but  the 
only  possible  cause  :  for  if  there  were  another,  as  for  example 
B,  then  in  the  instances  in  which  a  is  not,  B  must  have  been 
absent  as  well  as  A,  and  it  would  not  be  true  that  these 
instances  agree  only  in  not  containing  A.    This,  therefore. 
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constitutes  an  immense  advantage  of  the  joint  method  over 
the  simple  Method  of  Agreement.  It  may  seem,  indeed,  that 
the  advantage  does  not  belong  so  much  to  the  joint  method, 
as  to  one  of  its  two  premises,  (if  they  may  be  so  called,)  the 
negative  premise.  The  Method  of  Agreement,  when  applied 
to  negative  instances,  or  those  in  which  a  phenomenon  does 
noi  take  place,  is  certainly  free  from  the  characteristic  imper- 
fection which  affects  it  in  the  affirmative  case.  The  negative 
premise,  it  might  therefore  be  supposed,  could  be  worked  as  a 
simple  case  of  the  Method  of  Agreement,  without  requiring 
an  affirmative  premise  to  be  joined  with  it.  But  though  this 
is  true  in  principle,  it  is  generally  altogether  impossible  to 
work  the  Method  of  Agreement  by  negative  instances  without 
I  positive  ones :  it  is  so  much  more  difficult  to  exhaust  the  field 
of  negation  than  that  of  affirmation.  For  instance,  let  the 
question  be,  what  is  the  cause  of  the  transparency  of  bodies ; 
with  what  prospect  of  success  could  we  set  ourselves  to  inquire 
directly  in  what  the  multifarious  substances  which  are  n(4 
transparent,  agree?  But  we  might  hope  much  sooner  to 
seize  some  point  of  resemblance  among  the  comparatively  few 
and  definite  species  of  objects  which  are  transparent ;  and  this 
being  attained,  we  should  quite  naturally  be  put  upon  examin- 
ing whether  the  absence  of  this  one  circumstance  be  not  pre- 
cisely the  point  in  which  all  opaque  substances  will  be  found 
to  resemble. 

The  Joint  Method  of  Agreement  and  Difference,  therefore, 
or,  as  I  have  otherwise  called  it,  the  Indirect  Method  of  Differ- 
ence (because,  like  the  Method  of  Difference  properly  so  called, 
it  proceeds  by  ascertaining  how  and  in  what  the  cases  where 
the  phenomenon  is  present,  differ  from  those  in  which  it  is 
absent)  is,  after  the  Direct  Method  of  Difference,  the  most 
powerful  of  the  remaining  instruments  of  inductive  investiga- 
tion ;  and  in  the  sciences  which  depend  on  pure  observation, 
with  little  or  no  aid  from  experiment,  this  method,  so  well  ex- 
emplified in  the  speculation  on  the  cause  of  dew,  is  the  primary 
resource,  so  far  as  direct  appeals  to  experience  are  concerned. 

§  S.  We  have  thus  far  treated  Plurality  of  Causes  only  as 
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a  possible  supposition^  which,  until  removed^  renders  our  induc- 
tions uncertain,  and  have  only  considered  by  what  means,  where 
the  plurality  does  not  really  exist,  we  may  be  enabled  to  dis- 
prove it.     But  we  must  also  consider  it  as  a  case  actually 
occurring  in  nature,  and  which,  as  often  as  it  does  occur,  our 
methods  of  induction  ought  to  be  capable  of  ascertaining  and 
establishing.     For  this,  however,  there  is  required  no  peculiar 
method.    When  an  effect  is  really  producible  by  two  or  more 
causes,  the  process  for  detecting  them  is  in  no  way  different 
from  that  by  which  we  discover  single  causes.     They  may 
(first)  be  discovered  as  separate  sequences,  by  separate  sets  of 
instances.     One  set  of  observations  or  experiments  shows  that 
the  sun  is  a  cause  of  heat,  another  that  friction  is  a  source  of 
it,  another  that  percussion,  another  that  electricity,  another 
that  chemical  action  is  such  a  source.     Or  (secondly)   the 
plurality  may  come  to  light  in  the  course  of  collating  a 
number  of  instances,  when  we  attempt  to  find  some  circum- 
stance in  which  they  all  agree  and  fail  in  doing  so.     We  find 
it  impossible  to  trace,  in  all  the  cases  in  which  the  effect  is 
met  with,  any  common  circumstance.     We  find  that  we  can 
eliminate  all  the  antecedents ;  that  no  one  of  them  is  present 
in  all  the  instances,  no  one  of  them  indispensable  to  the  effect. 
On  closer  scrutiny,  however,  it  appears  that  though  no  one  is 
always  present,  one  or  other  of  several  always  is.     If,  on  fur- 
ther analysis,  we  can  detect  in  these  any  common  element,  we 
may  be  able  to  ascend  from  them  to  some  one  cause  which  is 
the  really  operative  circumstance  in  them  all.    Thus  it  might, 
and  perhaps  will,  be  discovered,  that  in  the  production  of  heat 
by  friction,  percussion,   chemical  action,   8rc.,  the  ultimate 
source  is  one  and  the  same.      But  if  (as  continually  happens) 
we  cannot  take  this  ulterior  step,  the  different  antecedents 
must  be  set  down  provisionally  as  distinct  causes,  each  suffi- 
cient of  itself  to  produce  the  effect. 

We  here  close  our  remarks  on  the  Plurality  of  Causes,  and 
proceed  to  the  still  more  peculiar  and  more  complex  case  of 
the  Intermixture  of  Effects,  and  the  interference  of  causes 
with  one  another :  a  case  constituting  the  principal  part  of 
the  complication  and  difficulty  of  the  study  of  nature;  and 
VOL.  I,  81 
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with  which  the  four  only  possible  methods  of  directly  induc- 
tive investigation  by  observation  and  experiment,  are  for  the 
most  part,  as  will  appear  presently,  quite  unequal  to  cope. 
The  instrument  of  Deduction  alone  is  adequate  to  unravel  the 
complexities  proceeding  from  this  source;  and  the  four 
methods  have  little  more  in  their  power  than  to  supply  pre- 
mises for,  and  a  verification  of,  our  deductions. 

§  4.  A  concurrence  of  two  or  more  causes,  not  separately 
producing  each  its  own  effect,  but  interfering  with  or  modify- 
ing the  effects  of  one  another,  takes  place,  as  has  already 
been  explained,  in  two  different  ways.  In  the  one,  which  is 
exemplified  by  the  joint  operation  of  different  forces  in 
mechanics,  the  separate  effects  of  all  the  causes  continue  to 
be  produced,  but  are  compounded  with  one  another,  and  dis- 
appear in  one  total.  In  the  other,  illustrated  by  the  case  of 
chemical  action,  the  separate  effects  cease  entirely,  and  are 
succeeded  by  phenomena  altogether  different,  and  governed  by 
different  laws. 

Of  these  cases  the  former  is  by  far  the  more  frequent,  and 
this  case  it  is  which,  for  the  most  part,  eludes  the  grasp  of 
our  experimental  methods.  The  other  and  exceptional  case  is 
essentially  amenable  to  them.  When  the  laws  of  the  original 
agents  cease  entirely,  and  a  phenomenon  makes  its  appearance, 
which,  with  reference  to  those  laws,  is  quite  heterogeneous ; 
when,  for  example,  two  gaseous  substances,  hydrogen  and 
oxygen,  on  being  brought  together,  throw  off  their  peculiar 
properties,  and  produce  the  substance  called  water ;  in  such 
cases  the  new  fact  may  be  subjected  to  experimental  inquiiy, 
like  any  other  phenomenon ;  and  the  elements  which  are  said 
to  compose  it  may  be  considered  as  the  mere  agents  of  its 
production;  the  conditions  on  which  it  depends,  the  facts 
which  make  up  its  cause. 

The  effecU  of  the  new  phenomenon,  the  properties  of  water, 
for  instance,  are  as  easily  found  by  experiment  as  the  effects 
of  any  other  cause.  But  to  discover  the  cause  of  it,  that  is, 
the  particular  conjunction  of  agents  from  which  it  results,  iS 
often   difficult  enough.     In  the  first  place,  the  origin  and 
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actual  prodaction  of  the  phenomenon  are  most  frequently  in- 
accessible to  our  observation.  If  we  could  not  have  learned 
the  composition  of  water  until  we  found  instances  in  which  it 
was  actually  produced  from  oxygen  and  hydrogen^  we  should 
have  been  forced  to  wait  until  the  casual  thought  struck  some 
one  of  passing  an  electric  spark  through  a  mixture  of  the  two 
gases,  or  inserting  a  lighted  taper  into  it,  merely  to  try  what 
would  happen.  Besides,  many  substances^  though  they  can 
be  analysed,  cannot  by  any  known  artificial  means  be  recom- 
pounded.  Further,  even  if  we  could  have  ascertained,  by  the 
Method  of  Agreement,  that  oxygen  and  hydrogen  were  both 
present  when  water  is  produced,  no  experimentation  on  oxygen 
and  hydrogen  separately,  no  knowledge  of  their  laws^  could 
have  enabled  us  deductively  to  infer  that  they  would  produce 
water.  We  require  a  specific  experiment  on  the  two  com- 
bined. 

Under  these  difficulties,  we  should  generally  have  been 
indebted  for  our  knowledge  of  the  causes  of  this  class  of  effects, 
not  to  any  inquiry  directed  specifically  towards  that  end,  but 
either  to  accident,  or  to  the  gradual  progress  of  experimenta- 
tion on  the  different  combinations  of  which  the  producing 
agents  are  susceptible ;  if  it  were  not  for  a  peculiarity  belong- 
ing to  effects  of  this  description,  that  they  often,  under  some 
particular  combination  of  circumstances,  reproduce  their 
causes.  If  water  results  from  the  juxtaposition  of  hydrogen 
and  oxygen  whenever  this  can  be  made  sufficiently  close  and 
intimate,  so,  on  the  other  hand,  if  water  itself  be  placed  in 
certain  situations,  hydrogen  and  oxygen  are  reproduced  from 
it :  an  abrupt  termination  is  put  to  the  new  laws,  and  the 
agents  reappear  separately  with  their  own  properties  as  at 
first.  What  is  called  chemical  analysis  is  the  process  of 
searching  for  the  causes  of  a  phenomenon  among  its  effects, 
or  rather  among  the  effects  produced  by  the  action  of  some 
other  causes  upon  it. 

Lavoisier,  by  heating  mercury  to  a  high  temperature  in  a 
close  vessel  containing  air,  found  that  the  mercury  increased 
in  weight  and  became  what  was  then  called  red  precipitate, 
while  the  air^  on  being  examined  after  the  experiment^  proved 
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to  have  lost  weighty  and  to  have  become  incapable  of  snp- 
porting  life  or  combustion.  When  red  precipitate  was  ex- 
posed to  a  still  greater  heat^  it  became  mercory  again,  and 
gave  off  a  gas  which  did  support  life  and  flame.  Thus  the 
agents  which  by  their  combination  produced  red  precipitate, 
namely  the  mercury  and  the  gas,  reappear  as  effects  resulting 
from  that  precipitate  when  acted  upon  by  heat.  So,  if  we 
decompose  water  by  means  of  iron  filings,  we  produce  two 
effects,  rust  and  hydrogen :  now  rust  is  already  known  by 
experiments  upon  the  component  substances,  to  be  an  effect  of 
the  union  of  iron  and  oxygen  :  the  iron  we  ourselves  supplied, 
but  the  oxygen  must  have  been  produced  from  the  water. 
The  result  therefore  is  that  water  has  disappeared,  and  hydro- 
gen and  oxygen  have  appeared  in  its  stead :  or  in  other  words, 
the  original  laws  of  these  gaseous  agent«,  which  had  been 
suspended  by  the  superinduction  of  the  new  laws  called  the 
properties  of  water,  have  again  started  into  existence,  and  the 
causes  of  water  are  found  among  its  effects. 

Where  two  phenomena,  between  the  laws  or  properties  of 
which  considered  in  themselves  no  connexion  can  be  traced, 
are  thus  reciprocally  cause  and  effect,  each  capable  in  its  turn 
of  being  produced  from  the  other,  and  each,  when  it  produces 
the  other,  ceasing  itself  to  exist  (as  water  is  produced  from 
oxygen  and  hydrogen,  and  oxygen  and  hydrogen  are  repro- 
duced from  water) ;  this  causation  of  the  two  phenomena  by 
one  another,  each  being  generated  by  the  other's  destruction, 
is  properly  transformation.  The  idea  of  chemical  composition 
is  an  idea  of  transformation,  but  of  a  transformation  which  is 
incomplete ;  since  we  consider  the  oxygen  and  hydrogen  to  be 
present  in  the  water  as  oxygen  and  hydrogen,  and  capable  of 
being  discovered  in  it  if  our  senses  were  sufficiently  keen :  a 
supposition  (for  it  is  no  more)  grounded  solely  on  the  fact, 
that  the  weight  of  the  water  is  the  sum  of  the  separate 
weights  of  the  two  ingredients.  If  there  had  not  been  this 
exception  to  the  entire  disappearance,  in  the  compound,  of  the 
laws  of  the  separate  ingredients ;  if  the  combined  agents  had 
not,  in  this  one  particular  of  weight,  preserved  their  own  laws, 
and  produced  a  joint  result  equal  to  the  sum  of  their  separate 


INTERMIXTURE   OF   EFFECTS.  485 

results ;  we  should  never,  probably,  have  had  the  notion  now 
implied  by  the  words  chemical  composition :  and,  in  the  facts  of 
water  produced  from  hydrogen  and  oxygen,  and  hydrogen  and 
oxygen  produced  from  water,  as  the  transformation  would  have 
been  complete,  we  should  have  seen  only  a  transformation. 

Mr.  Grove,  in  his  *'  Correlation  of  Physical  Forces,**  one 
of  the  most  suggestive,  and  most  promising  in  future  results, 
of  all  recent  physical  speculations,  has  made  a  strong  case  for 
the  hypothesis  (for  it  is  still  no  more  than  an  hypothesis) 
of  a  relation  among  physical  forces  like  that  which  exists 
between  hydrogen  and  oxygen  on  the  one  hand  and  water  on 
the  other ;  or  still  more  nearly  resembling  the  mutual  relation 
among  those  compound  substances  which  consist  of  the  same 
elements  in  the  same  proportions,  but  differ  in  their  sensible 
properties,  such  as  sugar,  starch,  and  gum.  It  was  known 
that  heat  is  capable  of  producing  electricity,  and  electricity 
heat,  that  mechanical  motion  in  certain  cases  developes  them 
both,  and  is  produced  by  both,  and  so  of  the  rest.  Mr.  Grove 
suggests  that  mechanical  force,  electricity,  magnetism,  heat, 
light,  and  chemical  action  (to  which  has  subsequently  been 
added  vital  force),  are  not  so  much  causes  of  one  another  as 
convertible  into  one  another ;  and  are  all  of  them  forms  of  one 
and  the  same  force,  varying  only  in  its  outward  manifestations. 
Such  a  doctrine  might  easily  be  mistaken  for  a  piece  of  mys- 
tical metaphysics,  professing  to  be  a  discovery  of  something 
relating  to  the  ultimate  essence  of  what  we  term  Forces,  con- 
sidered as  Things  in  themselves.  But  Mr.  Grove  sees  clearly 
that  such  a  pretension  would  be  chimerical.  His  aim  is  sound 
and  philosophical,  and  is  expressed  in  a  manner  which  wants 
but  little  of  being  philosophically  unexceptionable.  What  it 
is  pertinent  here  to  remark  is,  that  if  his  doctrine  were  esta- 
blished, the  several  kinds  of  phenomena  which  it  professes  to 
identify  would  still  be  causes  of  one  another,  and  would  be 
reciprocally  causes  and  effects,  which  is  the  first  ingredient  in 
the  form  of  causation  properly  called  transformation.  There  is 
however  another  ingredient :  when  the  cause  has  produced  the 
effect,  the  effect  must  be  capable  of  reproducing  the  cause 
without  alteration  in  quantity.    It  is  this  second  condition 
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which  is  still  wanting  to  convert  Mr.  Grove's  hjrpothesis  into 
a  scientific  theory.  When  water  has  been  analysed  into  oxygen 
and  hydrogen,  the  oxygen  and  hydrogen  can  be  reconverted 
into  the  same  quantity  of  water  from  which  they  were  pro- 
duced. To  prove  Mr.  Grove's  doctrine,  heat  should  be  capable 
of  being  converted  into  electricity,  electricity  into  chemical 
action,  chemical  action  into  mechanical  force,  and  mechanical 
force  back  again  into  the  very  same  quantity  of  heat  which 
was  expended  at  the  commencement  of  the  series.  Were  this 
proved  to  be  the  fact,  it  would  establish  what  exactly  con- 
stitutes transformation,  as  distinguished  from  the  simple  case 
of  reciprocal  causation.  But  until  this  is  proved,  the  facts  and 
arguments  so  instructively  brought  together  by  Mr.  Grove,  are 
only  valid  as  a  presumption  (though  a  very  strong  one)  that 
this  quantitative  equivalence  of  the  various  forms  of  force 
really  exists.  To  call  the  forces  identical  implies  that  they  are 
not  only  convertible  into  one  another,  but  that  after  any 
number  of  conversions,  the  original  quantities  reappear  without 
either  addition  or  diminution :  as  they  do  in  all  the  chemical 
conversions  and  reconversions  of  the  same  portions  of  matter; 
and  this  doctrine,  which  regards  Force  as  equally  indestructible 
with  matter,  seems,  under  the  name  of  the  Conservation  of 
Force,  to  be  gradually  passing  from  the  state  of  an  hypothesis 
into  that  of  a  philosophical  tenet.  But  it  is  still  very  far 
from  having  attained  the  position  of  an  established  truth. 

In  these  cases,  where  the  heteropathic  effect  (as  we  called  it 
in  a  former  chapter)*  is  but  a  transformation  of  its  cause,  or 
in  other  words,  where  the  effect  and  its  cause  are  reciprocally 
such,  and  mutually  convertible  into  each  other;  the  problem 
of  finding  the  cause  resolves  itself  into  the  far  easier  one  of  find- 
ing an  effect,  which  is  the  kind  of  inquiry  that  admits  of  being 
prosecuted  by  direct  experiment.  But  there  are  other  cases  of 
heteropathic  effects  to  which  this  mode  of  investigation  is  not 
applicable.  Take,  for  instance,  the  heteropathic  laws  of  mind ; 
that  portion  of  the  phenomena  of  our  mental  nature  which  are 
analogous  to  chemical  rather  than  to  dynamical  phenomena; 
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as  when  a  complex  passion  is  formed  by  the  coalition  of  several 
elementary  impulses^  or  a  complex  emotion  by  several  simple 
pleasures  or  pains,  of  which  it  is  the  result  without  being  the 
aggregate,  or  in  any  respect  homogeneous  with  them.  The 
product,  in  these  cases,  is  generated  by  its  various  factors ;  but 
the  factors  cannot  be  reproduced  from  the  product :  just  as 
a  youth  can  grow  into  an  old  man,  but  an  old  man  cannot 
grow  into  a  youth.  We  cannot  ascertain  from  what  simple 
feelings  any  of  our  complex  states  of  mind  are  generated,  as 
we  ascertain  the  ingredients  of  a  chemical  compound,  by 
making  it,  in  its  turn,  generate  them.  We  can  only,  there- 
fore, discover  these  laws  by  the  slow  process  of  studying  the 
simple  feelings  themselves,  and  ascertaining  synthetically,  by 
experimenting  on  the  various  combinations  of  which  they  are 
susceptible,  what  they,  by  their  mutual  action  upon  one  another^ 
are  capable  of  generating. 

§  5.  It  might  have  been  supposed  that  the  other,  and 
apparently  simpler  variety  of  the  mutual  interference  of  causes, 
where  each  cause  continues  to  produce  its  own  proper  effect 
according  to  the  same  laws  to  which  it  conforms  in  its  separate 
state,  would  have  presented  fewer  difficulties  to  the  inductive 
inquirer  than  that  of  which  we  have  just  finished  the  con- 
sideration. It  presents,  however,  so  far  as  direct  induction 
apart  from  deduction  is  concerned,  infinitely  greater  diffi- 
culties. When  a  concurrence  of  causes  gives  rise  to  a  new 
effect,  bearing  no  relation  to  the  separate  effects  of  those 
causes,  the  resulting  phenomenon  stands  forth  undisguised, 
inviting  attention  to  its  peculiarity,  and  presenting  no  obstacle 
to  our  recognising  its  presence  or  absence  among  any  number 
of  surrounding  phenomena.  It  admits  therefore  of  being  easily 
brought  under  the  canons  of  induction,  provided  instances  can 
be  obtained  such  as  those  canons  require  :  and  the  non-occur- 
rence of  such  instances,  or  the  want  of  means  to  produce  them 
artificially,  is  the  real  and  only  difficulty  in  such  investiga- 
tions ;  a  difficulty  not  logical,  but  in  some  sort  physical.  It  is 
otherwise  with  cases  of  what,  in  a  preceding  chapter,  has  been 
denominated  the  Composition  of  Causes.    There,  the  effects  of 
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the  separate  causes  do  not  terminate  and  give  place  to  othen^ 
thereby  ceasing  to  form  any  part  of  the  phenomenon  to  be 
investigated ;  on  the  contrary,  they  still  take  place,  bat  are 
intermingled  with,  and  disguised  by,  the  homogeneous  and 
closely  allied  effects  of  other  causes.  They  are  no  longer 
a,  d,  c,  d,  e,  existing  side  by  side,  and  continuing  to  be  sepa- 
rately discernible ;  they  are  +  a,  —  «,  ^  d,  —  £,  2  £,  &c.,  some 
of  which  cancel  one  another,  while  many  others  do  not  appear 
distinguishably,  but  merge  in  one  sum :  forming  altogether 
a  result,  between  which  and  the  causes  wherry  it  was  pro- 
duced there  is  often  an  insurmountable  difficulty  in  tracing  by 
observation  any  fixed  relation  whatever. 

The  general  idea  of  the  Composition  of  Causes  has  been 
seen  to  be,  that  though  two  or  more  laws  interfere  with  one 
another,  and  apparently  frustrate  or  modify  one  another's 
operation,  yet  in  reality  all  are  fulfilled,  the  collective  effect 
being  the  exact  sum  of  the  efiects  of  the  causes  taken  sepa- 
rately. A  fiuniliar  instance  is  that  of  a  body  kept  in  equili- 
brium by  two  equal  and  contrary  forces.  One  of  the  forces 
if  acting  alone  would  carry  the  body  in  a  given  time  a  certain 
distance  to  the  west,  the  other  if  acting  alone  would  carry  it 
exactly  as  far  towards  the  east ;  and  the  result  is  the  same  as 
if  it  had  been  first  carried  to  the  west  as  &r  as  the  one  force 
would  carry  it,  and  then  back  towards  the  east  as  far  as  the 
other  would  carry  it,  that  is,  precisely  the  same  distance; 
being  ultimately  left  where  it  was  found  at  first. 

All  laws  of  causation  are  liable  to  be  in  this  manner 
counteracted,  and  seemingly  frustrated,  by  coming  into  con- 
flict with  other  laws,  the  separate  result  of  which  is  opposite 
to  theirs,  or  more  or  less  inconsistent  with  it.  And  hence, 
with  almost  every  law,  many  instances  in  which  it  really  is 
entirely  fulfilled,  do  not,  at  first  sight,  appear  to  be  cases  of 
its  operation  at  all.  It  is  so  in  the  example  just  adduced :  a 
force,  in  mechanics,  means  neither  more  nor  less  than  a  cause 
of  motion,  yet  the  sum  of  the  effects  of  two  causes  of  motion 
may  be  rest.  Again,  a  body  solicited  by  two  forces  in  direc- 
tions making  an  angle  with  one  another,  moves  in  the  diago- 
nal ;  and  it  seems  a  paradox  to  say^that  motion  in  the  diagonal 
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18  the  sum  of  two  motions  in  two  other  lines.  Motion^  how- 
ever^ is  hut  change  of  place^  and  at  every  instant  the  hody  is 
in  the  exact  place  it  would  have  been  in  if  the  forces  had 
acted  during  alternate  instants  instead  of  acting  in  the  same 
instant ;  (saving  that  if  we  suppose  two  forces  to  act  succes- 
sively which  are  in  truth  simultaneous^  we  must  of  course 
allow  them  double  the  time.)  It  is  evident^  thereforCj  that 
each  force  has  had^  during  each  instant^  all  the  effect  which 
belonged  to  it;  and  that  the  modifying  influence  which  one 
of  two  concurrent  causes  is  said  to  exercise  with  respect  to  the 
other,  may  be  considered  as  exerted  not  over  the  action  of  the 
cause  itself,  but  over  the  effect  after  it  is  completed.  For  all 
purposes  of  predicting,  calculating,  or  explaining  their  joint 
result,  causes  which  compound  their  effects  may  be  treated  as 
if  they  produced  simultaneously  each  of  them  its  own  effect^ 
and  all  these  effects  coexisted  visibly. 

Since  the  laws  of  causes  are  as  really  fulfilled  when  the 
causes  are  said  to  be  counteracted  by  opposing  causes,  as 
when  they  are  left  to  their  own  undisturbed  action,  we  must 
be  cautious  not  to  expresa  the  laws  in  such  terms  as  would 
render  the  assertion  of  their  being  fulfilled  in  those  cases  a 
contradiction.  If,  for  instance^  it  were  stated  as  a  law  of 
nature  that  a  body  to  which  a  force  is  applied  moves  in  the 
direction  of  the  force,  with  a  velocity  proportioned  to  the 
force  directly,  and  to  its  own  mass  inversely ;  when  in  point 
of  fact  some  bodies  to  which  a  force  is  applied  do  not  move 
at  all,  and  those  which  do  move  are,  from  the  very  first, 
retarded  by  the  action  of  gravity  and  other  resisting  forces, 
and  at  last  stopped  altogether;  it  is  clear  that  the  general 
proposition,  though  it  would  be  true  under  a  certain  hypo- 
thesis, would  not  express  the  facts  as  they  actually  occur.  To 
accommodate  the  expression  of  the  law  to  the  real  pheno- 
mena, we  must  say,  not  that  the  object  moves,  but  that  it  lends 
to  niove,  in  the  direction  and  with  the  velocity  specified.  We 
might,  indeed,  guard  our  expression  in  a  different  mode,  by 
saying  that  the  body  moves  in  that  manner  unless  prevented^ 
or  except  in  so  far  as  prevented,  by  some  counteracting 
cause.    But  the  body  does  not  only  move  in  that  manner 
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unless  coanteracted ;  it  tends  to  move  in  that  manner  even 
when  coanteracted ;  it  still  exerts,  in  the  original  direction, 
the  same  energy  of  movement  as  if  its  first  impulse  had  been 
undisturbed,  and  produces,  by  that  energy,  an  exactly  equiva- 
lent quantity  of  effect.  This  is  true  even  when  the  force 
leaves  the  body  as  it  found  it,  in  a  state  of  absolute  rest;  as 
when  we  attempt  to  raise  a  body  of  three  tons  weight  with 
a  force  equal  to  one  ton.  For  if,  while  we  are  applying  this 
force,  wind  or  water  or  any  other  agent  supplies  an  additional 
force  just  exceeding  two  tons,  the  body  will  be  raised;  thus 
proving  that  the  force  we  applied  exerted  its  full  effect,  by 
neutralizing  an  equivalent  portion  of  the  weight  which  it  was 
insufficient  altogether  to  overcome.  And  if  while  we  are 
exerting  this  force  of  one  ton  upon  the  object  in  a  direction 
contrary  to  that  of  gravity,  it  be  put  into  a  scale  and  weighed, 
it  will  be  found  to  have  lost  a  ton  of  its  weight,  or  in  other 
words,  to  press  downwards  with  a  force  only  equal  to  the 
difference  of  the  two  forces. 

These  facts  are  correctly  indicated  by  the  expression 
tendency.  All  laws  of  causation,  in  consequence  of  their 
liability  to  be  counteracted,  require  to  be  stated  in  words 
affirmative  of  tendencies  only,  and  not  of  actual  results.  In 
those  sciences  of  causation  which  have  an  accurate  nomen- 
clature, there  are  special  words  which  signify  a  tendency  to 
the  particular  effect  with  which  the  science  is  conversant; 
thus  pressure,  in  mechanics,  is  sjmonymous  with  tendency  to 
motion,  and  forces  are  not  reasoned  on  as  causing  actual 
motion,  but  as  exerting  pressure.  A  similar  improvement 
in  terminology  would  be  very  salutary  in  many  other  branches 
of  science. 

The  habit  of  neglecting  this  necessary  element  in  the 
precise  expression  of  the  laws  of  nature,  has  given  birth  to 
the  popular  prejudice  that  all  general  truths  have  exceptions ; 
and  much  unmerited  distrust  has  thence  accrued  to  the  con- 
clusions of  science,  when  they  have  been  submitted  to  the 
judgment  of  minds  insufficiently  disciplined  and  cultivated. 
The  rough  generalizations  suggested  by  common  observation 
usually  have  exceptions;    but  principles  of   sdencej  or  in 


INTERMIXTURE    OF   EFFECTS.  491 

other  words,  laws  of  causation^  have  not.  '^  What  is  thought 
to  be  an  exception  to  a  principle/'  (to  quote  words  used  on  a 
different  occasion^)  '^  is  always  some  other  and  distinct  prin- 
ciple cutting  into  the  former;  some  other  force  which  im- 
pinges* against  the  first  force^  and  deflects  it  from  its  direction. 
There  apre  not  a  law  and  an  exception  to  that  law,  the  law 
acting  in  ninety-nine  cases  and  the  exception  in  one.  There 
are  two  laws,  each  possibly  acting  in  the  whole  hundred 
cases,  and  bringing  about  a  common  effect  by  their  conjunct 
operation.  If  the  force  which,  being  the  less  conspicuous  of 
the  two,  is  called  the  disturbing  force,  prevails  sufficiently 
over  the  other  force  in  some  one  case,  to  constitute  that  case 
what  is  commonly  called  an  exception,  the  same  disturbing 
force  probably  acts  as  a  modifying  cause  in  many  other  cases 
which  no  one  will  call  exceptions. 

''Thus  if  it  were  stated  to  be  a  law  of  nature  that  all 
heavy  bodies  fall  to  the  ground,  it  would  probably  be  said 
that  the  resistance  of  the  atmosphere,  which  prevents  a  balloon 
from  falling,  constitutes  the  balloon  an  exception  to  that 
pretended  law  of  nature.  But  the  real  law  is,  that  all  heavy 
bodies  tend  to  fall ;  and  to  this  there  is  no  exception,  not  even 
the  sun  and  moon ;  for  even  they,  as  every  astronomer  knows, 
tend  towards  the  earth,  with  a  force  exactly  equal  to  that 
with  which  the  earth  tends  towards  them.  The  resistance  of 
the  atmosphere  might,  in  the  particular  case  of  the  balloon, 
from  a  misapprehension  of  what  the  law  of  gravitation  is,  be 
said  to  prevail  over  the  law ;  but  its  disturbing  effect  is  quite 
as  real  in  every  other  case,  since  though  it  does  not  prevent, 
it  retards  the  fall  of  all  bodies  whatever.  The  rule,  and  the 
so-called  exception,  do  not  divide  the  cases  between  them; 
each  of  them  is  a  comprehensive  rule  extending  to  all  cases. 
To  call  one  of  these  concurrent  principles  an  exception  to 
the  other,  is  superficial,  and  contrary  to  the  correct  principles 
of  nomenclature  and  arrangement.    An  effect  of  precisely  the 


*  It  seems  luu-dly  necessaiy  to  ny  that  the  word  impinge^  as  a  general 
term  to  express  collision  of  forces,  is  here  used  by  a  figure  of  speech,  and  not 
as  ezpressiye  of  any  theory  respecting  the  nature  of  force. 
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8ame  kind,  and  arising  from  the  same  cause,  ought  not  to  be 
placed  in  two  different  categories,  merely  as  there  does  or  does 
not  exist  another  cause  preponderating  over  it.''* 

§  6.  We  have  now  to  consider  according  to  what  method 
these  complex  effects,  compounded  of  the  effects  of  manj 
causes,  are  to  be  studied ;  how  we  are  enabled  to  trace  eadi 
effect  to  the  concurrence  of  causes  in  which  it  originated,  and 
ascertain  the  conditions  of  its  recurrence — ^the  circumstances 
in  which  it  may  be  expected  again  to  occur.  The  conditions 
of  a  phenomenon  which  arises  from  a  composition  of  causes, 
may  be  investigated,  either  deductively  or  experimentally. 

The  case,  it  is  evident,  is  naturally  susceptible  of  the 
deductive  mode  of  investigation.  The  law  of  an  effect  of  this 
description  is  a  result  of  the  laws  of  the  separate  causes  on 
the  combination  of  which  it  depends,  and  is  therefore  in 
itself  capable  of  being  deduced  from  these  laws.  This  is 
called  the  method  h  priori.  The  other,  or  hpodieriori  method, 
professes  to  proceed  according  to  the  canons  of  experimental 
inquiry.  Considering  the  whole  assemblage  of  concurrent 
causes  which  produced  the  phenomenon,  as  one  single  cause, 
it  attempts  to  ascertain  the  cause  in  the  ordinaiy  manner,  by 
a  comparison  of  instances.  This  second  method  subdivides 
itself  into  two  different  varieties.  If  it  merely  collates  in- 
stances of  the  effect,  it  is  a  method  of  pure  observation.  If 
it  operates  upon  the  causes,  and  tries  different  combinations  of 
them,  in  hopes  of  ultimately  hitting  the  precise  combination 
which  will  produce  the  given  total  effect,  it  is  a  method  of 
experiment. 

In  order  more  completely  to  clear  up  the  nature  of  each  of 
these  three  methods,  and  determine  which  of  them  deserves 
the  preference,  it  will  be  expedient  (conformably  to  a  favourite 
maxim  of  Lord  Cbanoellor  Eldon,  to  which,  though  it  has 
oflen  incurred  philosophical  ridicule,  a  deeper  philoBophy  will 
not  refuse  its  sanction)  to  ^'  clothe  them  in  circumstances.'' 
We  shall  select  for  this  purpose  a  case  which  as  yet  furnishes 
no  very  brilliant  example  of  the  success  of  any  of  the  three 

*  E99ay9  im  9ome  UmcUUd  (iuutumi  cf  PolUieal  Economy,  Eatay  V. 
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methode^  bat  which  is  all  the  more  suited  to  illustrate  the 
difficulties  inherent  in  them.  Let  the  subject  of  inquiry  be^ 
the  conditions  of  health  and  disease  in  the  human  body ;  or 
(for  greater  simplicity)  the  conditions  of  recovery  from  a  given 
disease ;  and  in  order  to  narrow  the  question  still  more,  let  it 
be  limited,  in  the  first  instance,  to  this  one  inquiry :  Is,  or  is 
not  some  particular  medicament  (mercury,  for  instance)  a 
remedy  for  that  disease. 

Now,  the  deductive  method  would  set  out  from  known 
properties  of  mercury,  and  known  laws  of  the  human  body, 
and  by  reasoning  from  these,  would  attempt  to  discover 
whether  mercury  will  act  upon  the  body  when  in  the  morbid 
condition  supposed,  in  such  a  manner  as  to  restore  health. 
The  experimental  method  would  simply  administer  mercury  in 
as  many  cases  as  possible,  noting  the  age,  sex,  temperament, 
and  other  peculiarities  of  bodily  constitution,  the  particular 
form  or  variety  of  the  disease,  the  particular  stage  of  its  pro- 
gress, &c.,  remarking  in  which  of  these  oases  it  produced  a 
salutary  effect,  and  with  what  circumstances  it  was  on  those 
occasions  combined.  The  method  of  simple  observation  would 
compare  instances  of  recovery,  to  find  whether  they  agreed  in 
having  been  preceded  by  the  administration  of  mercury ;  or 
would  compare  instances  of  recovery  with  instances  of  failure, 
to  find  cases  which,  agreeing  in  all  other  respects,  differed 
only  in  the  fact  that  mercury  had  been  administered,  or  that 
it  had  not. 

§  7.  That  the  last  of  these  three  modes  of  investigation 
is  applicable  to  the  case,  no  one  has  ever  seriously  contended. 
No  conclusions  of  value  on  a  subject  of  such  intricacy,  ever 
were  obtained  in  that  way.  The  utmost  that  could  result 
would  be  a  vague  general  impression  for  or  against  the  efficacy 
of  mercury,  of  no  avail  for  guidance  unless  confirmed  by  one 
of  the  other  two  methods.  Not  that  the  results,  which  this 
method  strives  to  obtain,  would  not  be  of  the  utmost  possible 
value  if  they  could  be  obtained.  If  all  the  cases  of  recovery 
which  presented  themselves,  in  an  examination  extending  to  a 
great  number  of  instances,  were  cases  in  which  mercury  had 
been  administered^  we  might  generalize  with  confidence  from 
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this  experience^  and  should  have  obtained  a  conclosion  of  real 
value.  But  no  such  basis  for  generalization  can  we^  in  a  case 
of  this  description,  hope  to  obtain.  The  reason  is  that  which 
we  have  spoken  of  as  constituting  the  characterisfcic  imperfec- 
tion of  the  Method  of  Agreement ;  Plurality  of  Causes.  Sup* 
posing  even  that  mercury  does  tend  to  cure  the  disease,  so 
many  other  causes,  both  natural  and  artificial,  also  tend  to 
cure  it,  that  there  are  sure  to  be  abundant  instances  of  recovery, 
in  which  mercury  has  not  been  administered :  unless,  indeed, 
the  practice  be  to  administer  it  in  all  cases ;  on  which  suppo- 
sition it  will  equally  be  found  in  the  cases  of  failure. 

When  an  efiect  results  from  the  union  of  many  causes,  the 
share  which  each  has  in  the  determination  of  the  effect  cannot 
in  general  be  great :  and  the  effect  is  not  likely,  even  in  its 
presence  or  absence,  still  less  in  its  variations,  to  follow,  even 
approximately,  any  one  of  the  causes.  Becovery  from  a 
disease  is  an  event  to  which,  in  every  case,  many  influences 
must  concur.  Mercury  may  be  one  such  influence ;  but  from 
the  very  fact  that  there  are  many  other  such,  it  will  necessarily 
happen  that  although  mercury  is  administered,  the  patient, 
for  want  of  other  concurring  influences,  will  often  not  recover, 
and  that  he  often  will  recover  when  it  is  not  administered,  the 
other  favourable  influences  being  sufficiently  powerful  without 
it.  Neither,  therefore,  will  the  instances  of  recovery  agree  in 
the  administration  of  mercury,  nor  will  the  instances  of  failure 
agree  in  its  non-administration.  It  is  much  if,  by  multiplied 
and  accurate  returns  from  hospitals  and  the  like,  we  can 
collect  that  there  are  rather  more  recoveries  and  rather  fewer 
failures  when  mercury  is  administered  than  when  it  is  not ;  a 
result  of  very  secondary  value  even  as  a  guid^  to  practice, 
and  almost  worthless  as  a  contribution  to  the  theory  of  the 
subject. 

§  8.  The  inapplicability  of  the  method  of  simple  obser- 
vation to  ascertain  the  conditions  of  effects  dependent  on 
many  concurring  causes,  being  thus  recognised ;  we  shall  next 
inquire  whether  any  greater  benefit  can  be  expected  from  the 
other  branch  of  the  a  posteriori  method,  that  which  proceeds 
by  directly  trying  different  combinations  of  causes^   either 
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artificially  produced  or  found  in  nature,  and  taking  notice 
what  is  their  effect :  as,  for  example,  by  actually  trying  the 
effect  of  mercury,  in  as  many  different  circumstances  as  pos- 
sible. This  method  differs  from  the  one  which  we  have  just 
examined  in  turning  our  attention  directly  to  the  causes  or 
agents,  instead  of  turning  it  to  the  effect,  recovery  from  the 
disease.  And  since,  as  a  general  rule,  the  effects  of  causes  are 
far  more  accessible  to  our  study  than  the  causes  of  effects,  it 
is  natural  to  think  that  this  method  has  a  much  better  chance 
of  proving  successful  than  the  former. 

The  method  now  under  consideration  is  called  the  Empi- 
rical Method ;  and  in  order  to  estimate  it  fairly,  we  must  sup- 
pose it  to  be  completely,  not  incompletely,  empirical.  We 
must  exclude  from  it  everything  which  partakes  of  the  nature 
not  of  an  experimental  but  of  a  deductive  operation.  If  for 
instance  we  try  experiments  with  mercury  upon  a  person  in 
health,  in  order  to  ascertain  the  general  laws  of  its  action 
upon  the  human  body,  and  then  reason  from  these  laws  to 
determine  how  it  will  act  upon  persons  affected  with  a  par- 
ticular disease,  this  may  be  a  really  effectual  method,  but  this 
is  deduction.  The  experimental  method  does  not  derive  the 
law  of  a  complex  case  from  the  simpler  laws  which  conspire  to 
produce  it,  but  makes  its  experiments  directly  upon  the  com« 
plex  case.  We  must  make  entire  abstraction  of  all  knowledge 
of  the  simpler  tendencies,  the  modi  operandi  of  mercury  in 
detail.  Our  experimentation  must  aim  at  obtaining  a  direct 
answer  to  the  specific  question.  Does  or  does  not  mercury  tend 
to  cure  the  particular  disease  ? 

Let  us  see,  therefore,  how  far  the  case  admits  of  the 
observance  of  those  rules  of  experimentation,  which  it  is  found 
necessary  to  observe  in  other  cases.  When  we  devise  an  expe- 
riment to  ascertain  the  effect  of  a  given  agent,  there  are 
certain  precautions  which  we  never,  if  we  can  help  it,  omit. 
In  the  first  place,  we  introduce  the  agent  into  the  midst  of  a 
set  of  circumstances  which  we  have  exactly  ascertained.  It 
needs  hardly  be  remarked  how  far  this  condition  is  from  being 
realized  in  any  case  connected  with  the  phenomena  of  life ; 
how  far  we  are  from  knowing  what  are  all  the  circumstances 
which  pre-exist  in  any  instance  in  which  mercory  is  admi- 
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nistered  to  a  living  being.  This  difficulty,  however,  though 
insuperable  in  most  cases,  may  not  be  ao  in  all;  there  are 
sometimes  (though  I  should  think  never  in  physiology)  con- 
currences of  many  causes,  in  which  we  yet  know  accurately 
what  the  causes  are.  But  when  we  have  got  clear  of  this 
obstacle  we  encounter  another  still  more  serious.  In  other 
cases,  when  we  intend  to  try  an  experiment,  we  do  not  reckon 
it  enough  that  there  be  no  circumstance  in  the  case,  the 
presence  of  which  is  unknown  to  us.  We  require  also  that 
none  of  the  circumstances  which  we  do  know,  shall  have 
effects  susceptible  of  being  confounded  with  those  of  the 
agent  whose  properties  we  wish  to  study.  We  take  the 
utmost  pains  to  exclude  all  causes  capable  of  composition  with 
the  given  cause;  or  if  forced  to  let  in  any  such  causes,  we 
take  care  to  make  them  such,  that  we  can  compute  and  allow 
for  their  influence,  so  that  the  effect  of  the  given  cause  may, 
after  the  subduction  of  those  other  effects,  be  apparent  as  a 
residual  phenomenon. 

These  precautions  are  inapplicable  to  such  cases  as  we  are 
now  considering.  The  mercury  of  our  experiment  being  tried 
with  an  unknown  multitude  (or  even  let  it  be  a  known  multi- 
tude) of  other  influencing  circumstances,  the  mere  fact  of  their 
being  influencing  circumstances  implies  that  they  disguise  the 
effect  of  the  mercury,  and  preclude  us  from  knowing  whether 
it  has  any  effect  or  not.  Unless  we  abeady  knew  what  and 
how  much  is  owing  to  every  other  circumstancCi  (that  is, 
unless  we  suppose  the  very  problem  solved  which  we  are  con- 
sidering the  means  of  solving^)  we  cannot  tell  that  those  other 
circumstances  may  not  have  produced  the  whole  of  the  effect, 
independently  or  even  in  spite  of  the  mercury.  The  Method 
of  Difference,  in  the  ordinary  mode  of  its  use,  namely  by  com- 
paring the  state  of  things  following  the  experiment  with  the 
state  which  preceded  it,  is  thus,  in  the  case  of  intermixture  of 
effects,  entirely  unavailing;  because  other  causes  than  that 
whose  effect  we  are  seeking  to  determine,  have  been  operating 
during  the  transition.  As  for  the  other  mode  of  employing 
the  Method  of  Difference,  namely  by  comparing,  not  the  same 
case  at  two  different  periods,  but  different  cases,  this  in  the 
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present  instance  is  quite  chimerical.  In  phenomena  so  com- 
plicated it  is  questionable  if  two  cases^  similar  in  all  respects 
but  one,  ever  occurred ;  and  were  they  to  occur,  we  could  not 
possibly  know  that  they  were  so  exactly  similar. 

Anything  like  a  scientific  use  of  the  method  of  experiment, 
in  these  complicated  cases,  is  therefore  out  of  the  question. 
We  can  in  the  most  favourable  cases  only  discover,  by  a  suc- 
cession of  trials,  that  a  certain  cause  is  very  often  followed  by 
a  certain  effect.  For,  in  one  of  these  conjunct  effects,  the 
portion  which  is  determined  by  any  one  of  the  influencing 
agents,  is  generally,  as  we  before  remarked,  but  small ;  and  it 
must  be  a  more  potent  cause  than  most,  if  even  the  tendency 
which  it  really  exerts  is  not  thwarted  by  other  tendencies  in 
nearly  as  many  cases  as  it  is  fulfilled. 

If  so  little  can  be  done  by  the  experimental  method  to 
determine  the  conditions  of  an  effect  of  many  combined  causes, 
in  the  case  of  medical  science ;  still  less  is  this  method  appli- 
cable to  a  class  of  phenomena  more  complicated  than  even 
those  of  physiology,  the  phenomena'  of  politics  and  history. 
There,  Plurality  of  Causes  exists  in  almost  boundless  excess, 
and  the  effects  are,  for  the  most  part,  inextricably  interwoven 
with  one  another.    To  add  to  the  embarrassment,  most  of  the 
inquiries  in  political  science  relate  to  the  production  of  effects 
of  a  most  comprehensive  description,  such  as  the  public  wealth, 
public  security,  public  morality,  and  the  like :  results  liable  to 
be  affected  directly  or  indirectly  either  in  plu9  or  in  minus  by 
nearly  every  fact  which  exists,  or  event  which  occurs,  in  human 
society.     The  vulgar  notion,  that  the  safe  methods  on  political 
subjects  are  those  of  Baconian  induction — that  the  true  guide 
is  not  general  reasoning,  but  specific  experience — will  one  day 
be  quoted  as  among  the  most  unequivocal  marks  of  a  low  stat« 
of  the  speculative  faculties  in  any  age  in  which  it  is  accredited. 
Nothing  can  be  more  ludicrous  than  the  sort  of  parodies  on 
experimental  reasoning  which  one  is  accustomed  to  meet  withj 
not  in  popular  discussion  only,  but  in  grave  treatises,  when 
the  affairs  of  nations  are  the  theme.     ''  How,''  it  is  asked, 
''  can  an  institution  be  bad,  when  the  country  has  prospered 
under  it  V     "  How  can  such  or  such  causes  have  contributed 
VOL.  I.  82 
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to  the  prosperity  of  one  coantry^  when  another  has  prospered 
without  them  ?''    Whoever  makes  use  of  an  argument  of  this 
kind^  not  intending  to  deceive^  should  be  sent  back  to  learn 
the  elements  of  some  one  of  the  more  easy  physical  sciences. 
Such  reasoners  ignore  the  fact  of  Plurality  of  Causes  in  the 
very  case  which  affords  the  most  signal  example  of  it.     So 
little  could  be  concluded,  in  such  a  case,  from  any  possible 
collation  of  individual  instances,  that  even  the  impossibility, 
in  social  phenomena,  of  making  artificial  experiments,  a  cir- 
cumstance otherwise  so  prejudicial  to  directly  inductive  inquiry, 
hardly  affords,  in  this  case^^  additional  reason  of  regret.     For 
even  if  we  could  try  experiments  upon  a  nation  or  upon  the 
human  race,  with  as  little  scruple  as  M.  Majendie  tried  them 
on  dogs  or  rabbits,  we  should  never  succeed  in  making  two 
instances    identical  in  every  respect  except  the  presence  or 
absence  of  some  one  definite    circumstance.      The  nearest 
approach  to  an  experiment  in  the  philosophical  sense,  which 
takes  place  in  politics,  is  the  introduction  of  a  new  operative 
element  into  national  affairs  by  some  special  and  assignable 
measure  of  government,  such  as  the  enactment  or  repeal  of  a 
particular  law.     But  where  there  are  so  many  influences  at 
work,  it  requires  some  time  for  the  influence  of  any  new  cause 
upon  national  phenomena  to  become  apparent;  and  as  the 
causes  operating  in  so  extensive  a  sphere  are  not  only  infinitely 
numerous,  but  in  a  state  of  perpetual  alteration,  it  is  always 
certain  that  before  the  effect  of  the  new  cause  becomes  con- 
spicuous enough  to  be  a  subject  of  induction,  so  many  of  the 
other  influencing  circumstances  will  have  chang^  as  to  vitiate 
the  experiment. 

Two,  therefore,  of  the  three  possible  methods  for  the  study 
of  phenomena  resulting  from  the  composition  of  many  causes, 
being,  from  the  very  nature  of  the  case,  inefiicient  and  illu- 
sory ;  there  remains  only  the  third, — that  which  considers  the 
causes  separately,  and  computes  the  effect  from  the  balance 
of  the  different  tendencies  which  produce  it:  in  short,  the 
deductive,  or  h  priori  method.  The  more  particular  con- 
sideration of  this  intellectual  process  requires  a  chapter  to 
itself. 


CHAPTER  XI. 


OF   THE   DEDUCTIVE   METHOD. 

§  1.  The  mode  of  investigation  which,  from  the  proved 
inapplieahility  of  direct  methods  of  observation  and  experiment, 
remains  to  us  as  the  main  source  of  the  knowledge  we  possess 
or  can  acquire  respecting  the  conditions,  and  laws  of  recur- 
rence, of  the  more  complex  phenomena,  is  called,  in  its  most 
general  expression,  the  Deductive  Method;  and  consists  of 
three  operations  :  the  first,  one  of  direct  induction ;  the  second^ 
of  ratiocination ;  the  third,  of  verification. 

I  call  the  first  step  in  the  process  an  inductive  operation^ 
because  there  must  be  a  direct  induction  as  the  basis  of  the 
whole;  though  in  many  particular  investigations  the  place 
of  the  induction  may  be  supplied  by  a  prior  deduction ;  but  the 
premises  of  this  prior  deduction  must  have  been  derived  from 
induction. 

The  problem  of  the  Deductive  Method  is,  to  find  the  law 
of  an  effect,  from  the  laws  of  the  different  tendencies  of  which 
it  is  the  joint  result.  The  first  requisite,  therefore,  is  to  know 
the  laws  of  those  tendencies ;  the  law  of  each  of  the  concurrent 
causes :  and  this  supposes  a  previous  process  of  observation  or 
experiment  upon  each  cause  separately;  or  else  a  previous 
deduction,  which  ako  must  depend  for  its  ultimate  premises 
on  observation  or  experiment.  Thus,  if  the  subject  be  social 
or  historical  phenomena,  the  premises  of  the  Deductive  Method 
must  be  the  laws  of  the  causes  which  determine  that  class  of 
phenomena;  and  those  causes  are  human  actions^  together 
with  the  general  outward  circumstances  under  the  influence  of 
which  mankind  are  placed,  and  which  constitute  man's  posi- 
tion on  the  earth.  The  Deductive  Method,  applied  to  social 
phenomena,  must  begin,  therefore,  by  investigating,  or  must 
suppose  to  have  been  already  investigated^  the  laws  of  human 
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action^  and  those  properties  of  outward  things  by  which  the 
actions  of  human  beings  in  society  are  determined.  Some  of 
these  general  truths  will  naturally  be  obtained  by  observation 
and  experiment,  others  by  deduction  :  the  more  complex  laws 
of  human  action,  for  example,  may  be  deduced  from  the 
simpler  ones ;  but  the  simple  or  elementary  laws  will  always, 
and  necessarily,  have  been  obtained  by  a  directly  inductive 
process. 

To  ascertain,  then,  the  laws  of  each  separate  cause  which 
takes  a  share  in  producing  the  effect,  is  the  first  desideratum 
of  the  Deductive  Method.    To  know  what  the  causes  are, 
which  must  be  subjected  to  this  process  of  study,  may  or  may 
not  be  difficult.     In  the  case  last  mentioned,  this  first  condi- 
tion is  of  easy  fulfilment.    That  social  phenomena  depend  on 
the  acts  and  mental  impressions  of  human  beings,  never  could 
have  been  a  matter  of  any  doubt,   however  imperfectly  it 
may  have  been  known  either  by  what  laws  those  impressions 
and  actions  are  governed,  or  to  what  social  consequences  their 
laws  naturally  lead.     Neither,  again,  after  physical  science 
had  attained  a  certain  development,  could  there  be  any  real 
doubt  where  to  look  for  the  laws  on  which  the  phenomena  of 
life  depend,  since  they  must  be  the  mechanical  and  chemical 
laws  of  the  solid  and  fluid  substances  composing  the  organised 
body  and  the  medium  in  which  it  subsists,  together  with  the 
peculiar  vital  laws  of  the   different  tissues  constituting  the 
organic  structure.     In  other  cases,  really  far  more  simple  than 
these,  it  was  much  less  obvious  in  what  quarter  the  causes 
were  to  be  looked  for :  as  in  the  case  of  the  celestial  pheno- 
mena.    Until,  by  combining  the  laws  of  certain  causes,  it  was 
found  that  those  laws  explained  all  the  facts  which  experience 
had  proved  concerning  the  heavenly  motions,  and  led  to  pre- 
dictions which  it  always  verified,  mankind  never  knew  that 
those  were  the  causes.     But  whether  we  are  able  to  put  the 
question  before,  or  not  until  after,  we  have  become  capable  of 
answering  it,  in  either  case  it  must  be  answered;  the  laws  of 
the  different  causes  must  be  ascertained,  before  we  can  proceed 
to  deduce  from  them  the  conditions  of  the  effect. 

The  mode  of  ascertaining  those  laws  neither  is,  nor  can  be. 
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any  other  than  the  fourfold  method  of  experimeDtal  inqniry^ 
already  discussed.  A  few  remarks  on  the  application  of  that 
method  to  cases  of  the  Composition  of  Causes,  are  all  that  is 
requisite. 

It  is  obvious  that  we  cannot  expect  to  find  the  law  of  a 
tendency,  by  an  induction  from  cases  in  which  the  tendency 
is  counteracted.  The  laws  of  motion  could  never  have  been 
brought  to  light  from  the  observation  of  bodies  kept  at  rest 
by  the  equilibrium  of  opposing  forces.  Even  where  the  ten- 
dency is  not,  in  the  ordinary  sense  of  the  word,  counteracted, 
but  only  modified,  by  having  its  effects  compounded  with  the 
effects  arising  from  some  other  tendency  or  tendencies,  we  are 
still  in  an  unfavourable  position  for  tracing,  by  means  of  such 
cases,  the  law  of  the  tendency  itself.  It  would  have  been 
scarcely  possible  to  discover  the  law  that  every  body  in  motion 
tends  to  continue  moving  in  a  straight  line,  by  an  induction 
from  instances  in  which  the  motion  is  deflected  into  a  curve, 
by  being  compounded  with  the  effect  of  an  accelerating  force. 
Notwithstanding  the  resources  affot^ded  in  this  description  of 
oases  by  the  Method  of  Concomitant  Variations,  the  principles 
of  a  judicious  experimentation  prescribe  that  the  law  of  each 
of  the  tendencies  should  be  studied,  if  possible,  in  cases  in 
which  that  tendency  operates  alone,  or  in  combination  with 
no  agencies  but  those  of  which  the  effect  can,  from  previous 
knowledge,  be  calculated  and  allowed  for. 

Accordingly,  in  the  cases,  unfortunately  very  numerous 
and  important,  in  which  the  causes  do  not  suffer  themselves 
to  be  separated  and  observed  apart,  there  is  much  difficulty  in 
laying  down  with  due  certainty  the  inductive  foundation  neces- 
sary to  support  the  deductive  method.  This  difficulty  is  most 
of  all  conspicuous  in  the  case  of  physiological  phenomena;  it 
being  impossible  to  separate  the  different  agencies  which  col- 
lectively compose  an  organised  body,  without  destroying  the 
very  phenomena  which  it  is  our  object  to  investigate : 

following  life,  in  oreatoref  we  diMect, 

We  loee  it,  in  the  moment  we  detect. 

And  for  this  reason  I  am  inclined  to  the  opinion,  that  phy- 
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Biology  is  embarrassed  by  greater  natural  difficaltieSj  and  in 
probably  susceptible  of  a  less  degree  of  ultimate  perfection^ 
than  even  the  social  science;  inasmuch  as  it  is  possible  to 
study  the  laws  and  operations  of  one  human  mind  apart  from 
other  minds^  much  less  imperfectly  than  we  can  study  the  laws 
of  one  organ  or  tissue  of  the  human  body  apart  from  the  other 
organs  or  tissues. 

It  has  been  judiciously  remarked  that  pathological  fiu*ts, 
or^  to  speak  in  common  language^  diseases  in  their  different 
forms  and  degprees^  afford  in  the  case  of  physiological  inyesti- 
gation  the  most  available  equivalent  to  experimentation  pro- 
perly so  called ;  inasmuch  as  they  often  exhibit  to  us  a  definite 
disturbance  in  some  one  organ  or  organic  function,  the  remain- 
ing organs  and  functions  being,  in  the  first  instance  at  least, 
unaffected.  It  is  true  that  from  the  perpetual  actions  and 
reactions  which  are  going  on  among  all  parts  of  the  organic 
economy,  there  can  be  no  prolonged  disturbance  in  any  one 
function  without  ultimately  involving  many  of  the  others; 
and  when  once  it  has  done  so,  the  experiment  for  the  most 
part  loses  its  scientific  value.  All  depends  on  observing  the 
early  stages  of  the  derangement ;  which,  unfortunately,  are  of 
necessity  the  least  marked.  If,  however,  the  organs  and  (unc- 
tions not  disturbed  in  the  first  instance,  become  affected  in  a 
fixed  order  of  succession,  some  light  is  thereby  thrown  upon 
the  action  which  one  organ  exercises  over  another ;  and  we 
occasionally  obtain  a  series  of  effects  which  we  can  refer  with 
some  confidence  to  the  original  local  derangement;  but  for 
this  it  is  necessary  that  we  should  know  that  the  original 
derangement  loas  local.  If  it  was  what  is  termed  constitu- 
tional, that  is,  if  we  do  not  know  in  what  part  of  the  animal 
economy  it  took  its  rise,  or  the  precise  nature  of  the  disturb- 
ance which  took  place  in  that  part,  we  are  unable  to  determine 
which  of  the  various  derangements  was  cause  and  which 
effect;  which  of  them  were  produced  by  one  another,  and 
which  by  the  direct,  though  perhaps  tardy,  action  of  the 
original  cause. 

Besides  natural  pathological  facts,  we  can  produce  patho- 
logical facts  artificially ;  we  can  try  experiments,  even  in  the 
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popular  sense  of  the  term,  by  subjecting  the  living  being  to 
some  external  agent,  such  as  the  mercury  of  our  former  ex- 
ample. As  this  experimentation  is  not  intended  to  obtain 
a  direct  solution  of  any  practical  question,  but  to  discover 
general  laws,  from  which  afterwards  the  conditions  of  any 
particular  effect  may  be  obtained  by  deduction ;  the  best  cases 
to  select  are  those  of  which  the  circumstances  can  be  best 
ascertained :  and  such  are  generally  not  those  in  which  there 
is  any  practical  object  in  view.  The  experiments  are  best 
tried,  not  in  a  state  of  disease,  which  is  essentially  a  change- 
able state,  but  in  the  condition  of  health,  comparatively  a  fixed 
state.  In  the  one,  unusual  agencies  are  at  work,  the  results  of 
which  we  have  no  means  of  predicting;  in  the  other,  the 
course  of  the  accustomed  physiological  phenomena  would,  it 
may  generally  be  presumed,  remain  undisturbed,  were  it  not 
for  the  disturbing  cause  which  we  introduce. 

Such,  with  the  occasional  aid  of  the  Method  of  Concomi- 
tant Variations,  (the  latter  not  less  encumbered  than  the  more 
elementary  methods  by  the  peculiar  difficulties  of  the  subject,) 
are  our  inductive  resources  for  ascertaining  the  laws  of  the 
causes  considered  separately,  when  we  have  it  not  in  our  power 
to  make  trial  of  them  in  a  state  of  actual  separation.  The 
insufficiency  of  these  resources  is  so  glaring,  that  no  one  can 
be  surprised  at  the  backward  state  of  the  science  of  physio- 
logy ;  in  which  indeed  our  knowledge  of  causes  is  so  imperfect, 
that  we  can  neither  explain,  nor  could  without  specific  experi- 
ence have  predicted,  many  of  the  factfi  which  are  certified  to 
us  by  the  most  ordinary  observation.  Fortunately,  we  are 
much  better  informed  as  to  the  empirical  laws  of  the  pheno- 
mena, that  is,  the  uniformities  respecting  which  we  cannot 
yet  decide  whether  they  are  cases  of  causation  or  mere  results 
of  it.  Not  only  has  the  order  in  which  the  facts  of  organiza- 
tion and  life  successively  manifest  themselves,  from  the  first 
g^rm  of  existence  to  death,  been  found  to  be  uniform,  and 
very  accurately  ascertainable ;  but,  by  a  great  application  of 
the  Method  of  Concomitant  Variations  to  the  entire  facts  of 
comparative  anatomy  and  physiology,  the  conditions  of  organic 
structure  corresponding  to  each  class  of  functions  have  been 
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determined  with  considerable  precision.  Whether  these  organic 
conditions  are  the  whole  of  the  conditions,  and  indeed  whether 
they  are  conditions  at  all,  or  mere  collateral  effects  of  some 
common  cause,  we  are  quite  ignorant :  nor  are  we  eyer  likelj 
to  know,  unless  we  could  construct  an  organized  body,  and  try 
whether  it  would  live. 

Under  such  disadvantages  do  we,  in  cases  of  this  descrip- 
tion, attempt  the  initial,  or  inductive  step,  in  the  application 
of  the  Deductive  Method  to  complex  phenomena.  But  such, 
fortunately,  is  not  the  common  case.  In  general,  the  laws  of 
the  causes  on  which  the  effect  depends  may  be  obtained  by  an 
induction  from  comparatively  simple  instances,  or,  at  the 
worst,  by  deduction  from  the  laws  of  simpler  causes  so 
obtained.  By  simple  instances  are  meant,  of  course,  those 
in  which  the  action  of  each  cause  was  not  intermixed  or  inter- 
fered  with,  or  not  to  any  great  extent,  by  other  causes  whose 
laws  were  unknown.  And  only  when  the  induction  which  fur- 
nished the  premises  to  the  Deductive  Method  rested  on  such 
instances,  has  the  application  of  such  a  method  to  the  ascer- 
tainment of  the  laws  of  a  complex  effect,  been  attended  with 
brilliant  results. 

§  2.     When  the  laws  of  the  causes  have  been  ascertained, 
and  the  first  stage  of  the  great  logical  operation  now  under 
discussion  satisfactorily  accomplished,  the  second  part  follows ; 
that  of  determining,  from  the  laws  of  the  causes,  what  effect 
any  given  combination  of  those  causes  will  produce.     This  is  a 
process  of  calculation,  in  the  wider  sense  of  the  term ;  and  very 
often  involves  processes  of  calculation  in  the  narrowest  sense. 
It  is  a  ratiocination ;  and  when  our  knowledge  of  the  dauses  is 
so  perfect,  as  to  extend  to  the  exact  numerical  laws  which 
they  observe  in  producing  their  effects,  the  ratiocination  may 
reckon  among  its  premises  the   theorems  of  the  science   of 
number,  in  the  whole  immense  extent  of  that  science.     Not 
only  are  the  most  advanced  truths  of  mathematics   often 
required  to  enable  us  to  compute  an  effect,  the  numerical  law 
of  which  we  already  know ;  but,  even  by  the  aid  of  those  most 
advanced  truths,  we  can  go  but  a  little  way.    In  so  simple  a 
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ease  as  the  common  problem  of  three  bodies  gravitating 
towards  one  another^  with  a  force  directly  as  their  mass  and 
inversely  as  the  square  of  the  distance^  all  the  resources  of  the 
calculus  have  not  hitherto  sufficed  to  obtain  any  general  solu- 
tion but  an  approximate  one.  In  a  case  a  little  more  complex^ 
but  still  one  of  the  simplest  which  arise  in  practice,  that  of  the 
motion  of  a  projectile,  the  causes  which  affect  the  velocity  and 
range  (for  example)  of  a  cannon-ball  may  be  all  known  and 
estimated ;  the  force  of  the  gunpowder,  the  angle  of  elevation, 
the  density  of  the  air,  the  strength  and  direction  of  the  wind  ; 
but  it  is  one  of  the  most  difficult  of  mathematical  problems  to 
combine  all  these,  so  as  to  determine  the  effect  resulting  from 
their  collective  action. 

Besides  the  theorems  of  number,  those  of  geometry  also 
come  in  as  premises,  where  the  effects  take  place  in  space,  and 
involve  motion  and  extension,  as  in  mechanics,  optics,  acous- 
tics, astronomy.  But  when  the  complication  increases,  and 
the  effects  are  under  the  influence  of  so  many  and  such  shift- 
ing causes  as  to  give  no  room  either  for  fixed  numl^ers,  or  for 
straight  lines  and  regular  curves,  (as  in  the  case  of  physiolo- 
gical, to  say  nothing  of  mental  and  social  phenomena,)  the 
laws  of  number  and  extension  are  applicable,  if  at  all,  only  on 
that  large  scale  on  which  precision  of  details  becomes  unim- 
portant; and  although  these  laws  play  a  conspicuous  part 
in  the  most  striking  examples  of  the  investigation  of  nature 
by  the  Deductive  Method,  as  for  example  in  the  Newtonian 
theory  of  the  celestial  motions,  they  are  by  no  means  an  indis- 
pensable part  of  every  such  process.  All  that  is  essential  in  it 
is  reasoning  from  a  general  law  to  a  particular  case,  that 
is,  determining  by  means  of  the  particular  circumstances  of 
that  case,  what  result  is  required  in  that  instance  to  fulfil  the 
law.  Thus  in  the  Torricellian  experiment,  if  the  fact  that  air 
has  weight  had  been  previously  known,  it  would  have  been 
easy,  without  any  numerical  data,  to  deduce  from  the  general 
law  of  equilibrium,  that  the  mercury  would  stand  in  the  tube 
at  such  a  height  that  the  column  of  mercury  would  exactly 
balance  a  column  of  the  atmosphere  of  equal  diameter; 
because,  otherwise,  equilibrium  would  not  exist. 
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By  such  ratiocinations  from  the  separate  hiws  of  the 
causes,  we  may,  to  a  certain  extent,  succeed  in  answering 
either  of  the  following  questions  :  Given  a  certain  combination 
of  causes,  what  effect  will  follow?  and.  What  combination 
of  causes,  if  it  existed,  would  produce  a  given  effect  ?  In  the 
one  case,  we  determine  the  effect  to  be  expected  in  any  com- 
plex circumstances  of  which  the  different  elements  are  known : 
in  the  other  case  we  learn,  according  to  what  law — ^under 
what  antecedent  conditions — a  given  complex  effect  will 
occur. 

§  3.  But  (it  may  here  be  asked)  are  not  the  same  argu- 
ments by  which  the  methods  of  direct  observation  and  experi- 
ment were  set  aside  as  illusory  when  applied  to  the  laws 
of  complex  phenomena,  applicable  with  equal  force  against  the 
Method  of  Deduction?  When  in  every  single  instance  a  mul- 
titude, often  an  unknown  multitude  of  agencies,  are  clashing 
and  combining,  what  security  have  we  that  in  our  computation 
h priori  we  have  taken  all  these  into  our  reckoning?  How 
many  must  we  not  generally  be  ignorant  of?  Among  those 
which  we  know,  how  probable  that  some  have  been  over- 
looked; and  even  were  all  included,  how  vain  the  pretence 
of  summing  up  the  effects  of  many  causes,  unless  we  know 
accurately  the  numerical  law  of  each, — a  condition  in  most 
cases  not  to  be  fulfilled ;  and  even  when  fulfilled,  to  make  the 
calculation  transcends,  in  any  but  very  simple  cases,  the  utmost 
power  of  mathematical  science  with  all  its  most  modern  im« 
provements. 

These  objections  have  real  weight,  and  would  be  altogether 
unanswerable,  if  there  were  no  test  by  which,  when  we  employ 
the  Deductive  Method,  we  might  judge  whether  an  error 
of  any  of  the  above  descriptions  had  been  committed  or  not. 
Such  a  test  however  there  is :  and  its  application  forms,  under 
the  name  of  Verification,  the  third  essential  component  part  of 
the  Deductive  Method ;  without  which  all  the  results  it  can 
give  have  little  other  value  than  that  of  guess-work.  To 
warrant  reliance  on  the  general  conclusions  arrived  at  by 
deduction,  these  conclusions  must  be  found,  on  careful  com* 


THE    DEDUCTIVE    METHOD.  507 

parison^  to  accord  with  the  results  of  direct  observation 
wherever  it  can  be  had.  If,  when  we  have  experience  to  com- 
pare with  them,  this  experience  confirms  them,  we  may  safely 
trust  to  them  in  other  cases  of  which  our  specific  experience 
is  yet  to  come.  But  if  our  deductions  have  led  to  the  conclu- 
sion that  from  a  particular  combination  of  causes  a  given  effect 
would  result,  then  in  all  kixown  cases  where  that  combination 
can  be  shown  to  have  existed,  and  where  the  effect  has  not 
followed,  we  must  be  able  to  show  (or  at  least  to  make  a  pro- 
bable surmise)  what  frustrated  it :  if  we  cannot,  the  theory  is 
imperfect,  and  not  yet  to  be  relied  upon.  Nor  is  the  verifica- 
tion complete,  unless  some  of  the  cases  in  which  the  theory 
is  borne  out  by  the  observed  result,  are  of  at  least  equal  com- 
plexity with  any  other  cases  in  which  its  application  could  be 
called  for. 

If  direct  observation  and  collation  of  instances  have  fur- 
nished us  with  any  empirical  laws  of  the  effect  (whether  true 
in  all  observed  cases  or  only  true  for  the  most  part),  the  most 
effectual  verification  of  which  the  theory  could  be  susceptible 
would  be,  that  it  led  deductively  to  those  empirical  laws; 
that  the  uniformities,  whether  complete  or  incomplete,  which 
were  observed  to  exist  among  the  phenomena,  were  accounted 
for  by  the  laws  of  the  causes — ^were  such  as  could  not  hut  exist 
if  those  be  really  the  causes  by  which  the  phenomena  are  pro- 
duced. Thus  it  was  very  reasonably  deemed  an  essential 
requisite  of  any  true  theory  of  the  causes  of  the  celestial 
motions,  that  it  should  lead  by  deduction  to  Kepler's  laws : 
which,  accordingly,  the  Newtonian  theory  did. 

In  order,  therefore,  to  facilitate  the  verification  of  theories 
obtained  by  deduction,  it  is  important  that  as  many  as  pos- 
sible of  the  empirical  laws  of  the  phenomena  should  be  as- 
certained, by  a  comparison  of  instances,  conformably  to  the 
Method  of  Agreement:  as  well  as  (it  must  be  added)  that 
the  phenomena  themselves  should  be  described,  in  the  most 
comprehensive  as  well  as  accurate  manner  possible;  by  col- 
lecting from  the  observation  of  parts,  the  simplest  possible 
correct  expressions  for  the  corresponding  wholes :  as  when 
the  series  of  the  observed  places  of  a  planet  was  first  expressed 
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by  a  circle^  then  by  a  system  of  epicycles^  and  sabseqoently  by 
an  ellipse. 

It  is  worth  remarking,  that  complex  instances  which 
would  have  been  of  no  nse  for  the  discovery  of  the  simple 
laws  into  which  we  ultimately  analyse  their  phenomena^ 
nevertheless,  when  they  have  served  te  verify  the  analysis^ 
become  additional  evidence  of  the  laws  themselves.  Althoogfa 
we  could  not  have  got  at  the  law  from  complex  cases,  still 
when  the  law,  got  at  otherwise,  is  found  to  be  in  accordance 
with  the  result  of  a  complex  case,  that  case  becomes  a  new 
experiment  on  the  law,  and  helps  te  confirm  what  it  did 
not  assist  te  discover.  It  is  a  new  trial  of  the  principle  in 
a  different  set  of  circumstances;  and  occasionally  serves  to 
eliminate  some  circumstance  not  previously  excluded,  and  the 
exclusion  of  which  might  require  an  experiment  impossible  to 
be  executed.  This  was  strikingly  conspicuous  in  the  example 
formerly  quoted,  in  which  the  difference  between  the  observed 
and  the  calculated  velocity  of  sound  was  ascertained  to  result 
from  the  heat  extricated  by  the  condensation  which  takes 
place  in  each  sonorous  vibration.  This  was  a  trial,  in  new 
circumstences,  of  the  law  of  the  development  of  heat  by  com- 
pression ;  and  it  added  materially  te  the  proof  of  the  univer- 
sality of  that  law.  Accordingly  any  law  of  nature  is  deemed 
to  have  gained  in  point  of  certainty,  by  being  found  te  explain 
some  complex  case  which  had  not  previously  been  thought  of 
in  connexion  with  it ;  and  this  indeed  is  a  consideration  to 
which  it  is  the  habit  of  scientific  inquirers  to  attech  rather  too 
much  value  than  too  little. 

To  the  Deductive  Method,  thus  characterized  in  its  three 
constituent  parts.  Induction,  Ratiocination,  and  Verifica- 
tion, the  human  mind  is  indebted  for  ite  most  conspicuous 
triumphs  in  the  investigation  of  nature.  To  it  we  owe  all 
the  theories  by  which  vast  and  complicated  phenomena  are 
embraced  under  a  few  simple  laws,  which,  considered  as  the 
laws  of  those  great  phenomena,  could  never  have  been  detected 
by  their  direct  study.  We  may  form  some  conception  of 
what  the  method  has  done  for  us,  from  the  case  of  the  celestial 
motions ;  one  of  the  simplest  among  the  greater  instances  of 
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the  Composition  of  Causes,  since  (except  in  a  few  cases  not 
of  primary  importance)  each  of  the  heavenly  bodies  may  be 
considered,  without  material  inaccuracy,  to  be  never  at  one 
time  influenced  by  the  attraction  of  more  than  two  bodies, 
the  sun  and  one  other  planet  or  satellite,  making  with  the 
reaction  of  the  body  itself,  and  the  tangential  force  (as  I  see 
no  objection  to  calling  the  force  generated  by  the  body's  own 
motion,  and  acting  in  the  direction  of  the  tangent*)  only 
four  different  agents  on  the  concurrence  of  which  the  motions 
of  that  body  depend ;  a  much  smaller  number,  no  doubt,  than 
that  by  which  any  other  of  the  great  phenomena  of  nature  is 
determined  or  modified.  Yet  how  could  we  ever  have  ascer* 
tained  the  combination  of  forces  on  which  the  motions  of  the 
earth  and  planets  are  dependent,  by  merely  comparing  the 
orbits,  or  velocities,  of  different  planets,  or  the  different  velo- 
cities or  positions  of  the  same  planet  ?  Notwithstanding  the 
regularity  which  manifests  itself  in  those  motions,  in  a  degree 
so  rare  among  the  effects  of  a  concurrence  of  causes;  although 
the  periodical  recurrence  of  exactly  the  same  effect,  affords 
positive  proof  that  all  the  combinations  of  <)ause8  which  occur 
at  all,  recur  periodically ;  we  should  not  have  known  what  the 
causes  were,  if  the  existence  of  agencies  precisely  similar  on 
our  own  earth  had  not,  fortunately,  brought  the  causes  them- 
selves within  the  reach  of  experimentation  under  simple 
circumstances.  As  we  shall  have  occasion  to  analyse,  further 
on,  this  great  example  of  the  Method  of  Deduction,  we  shall 
not  occupy  any  time  with  it  here,  but  shall  proceed  to  that 
secondary  application  of  the  Deductive  Method,  the  result  of 
which  is  not  to  prove  laws  of  phenomena,  but  to  explain 
them. 


*  There  is  no  danger  of  confoanding  this  soceptation  of  the  term  with  the 
peculiar  employment  of  the  phraae  *' tangential  force"  in  the  theory  of  the 
planetary  perturbationB. 
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OF   THfi    EXPLANATION    OF.  LAWS   OF   NATURE. 

§  1.  The  dedactive  operation  by  which  we  derive  the 
law  of  an  effect  from  the  laws  of  the  causes,  the  concurrence 
of  which  gives  rise  to  it>  may  be  undertaken  either  for  the 
purpose  of  discovering  the  law,  or  of  explaining  a  law  already 
discovered.  The  word  explanation  occurs  so  continually  and 
holds  so  important  a  place  in  philosophy,  that  a  little 
time  spent  in  fixing  the  meaning  of  it  will  be  profitably 
employed. 

An  individual  fact  is  said  to  be  explained,  by  pointing  out 
its  cause,  that  is,  by  stating  the  law  or  laws  of  causation,  of 
which  its  produc|;ion  is  an  instance.  Thus,  a  conflagration 
is  explained,  when  it  is  proved  to  have  arisen  from  a  spark 
falling  into  the  midst  of  a  heap  of  combustibles.  And  in  a 
similar  manner,  a  law  or  uniformity  in  nature  is  said  to  be 
explained,  when  another  law  or  laws  are  pointed  out,  of 
which  that  law  itself  is  but  a  case,  and  firom  which  it  could  be 
deduced. 

§  2.  There  are  three  distinguishable  sets  of  circum- 
stances in  which  a  law  of  causation  may  be  explained  from,  or, 
as  it  also  is  often  expressed,  resolved  into,  other  laws. 

The  first  is  the  case  already  so  fully  considered ;  an 
intermixture  of  laws,  producing  a  joint  effect  equal  to  the 
sum  of  the  effects  of  the  causes  taken  separately.  The  law 
of  the  complex  effect  is  explained,  by  being  resolved  into  the 
separate  laws  of  the  causes  which  contribute  to  it.  Thus, 
the  law  of  the  motion  of  a  planet  is  resolved  into  the  law  of 
the  tangential  force,  which  tends  to  produce  an  uniform 
motion  in  the  tangent,  and  the  law  of  the  centripetal  force^ 
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which  tends  to  produce  an  accelerating  motion  towards  the 
sun ;  the  real  motion  being  a  compound  of  the  two. 

It  is  necessary  here  to  remark,  that  in  this  resolution  of  the 
law  of  a  complex  effect,  the  laws  of  which  it  is  compounded 
are  not  the  only  elements.  It  is  resolved  into  the  laws  of  the 
separate  causes,  together  with  the  fact  of  their  coexistence. 
The  one  is  as  essential  an  ingredient  as  the  other;  whether 
the  object  be  to  discover  the  law  of  the  effect,  or  only  to 
explain  it.  To  deduce  the  laws  of  the  heavenly  motions,  we 
require  not  only  to  know  the  law  of  a  rectilineal  and  that  of  a 
gravitative  force,  but  the  existence  of  both  these  forces  in  the 
celestial  regions,  and  even  their  relative  amount.  The  complex 
laws  of  causation  are  thus  resolved  into  two  distinct  kinds 
of  elements :  the  one,  simpler  laws  of  causation,  the  other  (in 
the  aptly  selected  language  of  Dr.  Chalmers)  collocations ;  the 
collocations  consisting  in  the  existence  of  certain  agents  or 
powers,  in  certain  circumstances  of  place  and  time.  We  shall 
hereafter  have  occasion  to  return  to  this  distinction,  and  to 
dwell  on  it  at  such  length  as  dispenses  with  the  necessity 
of  further  insisting  on  it  here.  The  first  mode,  then,  of  the 
explanation  of  Laws  of  Causation,  is  when  the  law  of  an  effect 
is  resolved  into  the  various  tendencies  of  which  it  is  the  result, 
and  into  the  laws  of  those  tendencies. 

§  3.  A  second  case  is  when,  between  what  seemed  the 
cause  and  what  was  supposed  to  be  its  effect,  further  observa- 
tion detects  an  intermediate  link ;  a  fact  caused  by  the  ante- 
cedent, and  in  its  turn  causing  the  consequent ;  so  that  the 
cause  at  first  assigned  is  but  the  remote  cause,  operating 
through  the  intermediate  phenomenon.  A  seemed  the  cause 
of  C,  but  it  subsequently  appeared  that  A  was  only  the  cause 
of  B,  and  that  it  is  B  which  was  the  cause  of  C.  For  example: 
mankind  were  aware  that  the  act  of  touching  an  outward 
object  caused  a  sensation.  It  was  subsequently  discovered, 
that  after  we  have  touched  the  object,  and  before  we  expe- 
rience the  sensation,  some  change  takes  place  in  a  kind  of 
thread  called  a  nerve,  which  extends  from  our  outward  organs 
to  the   brain.     Touching  the  object,  therefore,   is  only  the 
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remote  caai^  of  our  sensation ;  that  is^  not  the  canse^  properly 
speakings  but  the  cause  of  the  cause; — the  real  cause  of  tlie 
sensation  is  the  change  in  the  state  of  the  nenre.  Future 
experience  may  not  only  give  us  more  knowledge  than  we  now 
have  of  the  particular  nature  of  this  change,  but  may  also 
interpolate  another  link :  between  the  contact  (for  example) 
of  the  object  with  our  outward  organs,  and  the  production  of 
the  change  of  state  in  the  nerve,  there  may  take  place  some 
electric  phenomenon ;  or  some  phenomenon  of  a  nature  not 
resembling  the  eSecis  of  any  known  agency.  Hitherto,  how- 
ever, no  such  intermediate  link  has  been  discovered ;  and  the 
touch  of  the  object  must  be  considered,  provisionally,  as  the 
proximate  cause  of  the  affection  of  the  nerve.  The  sequence, 
therefore,  of  a  sensation  of  touch  on  contact  with  an  object,  is 
ascertained  not  to  be  an  ultimate  law ;  it  is  resolved,  as  the 
phrase  is,  into  two  other  laws, — the  law,  that  contact  with  an 
object  produces  an  affection  of  the  nerve;  and  the  law,  that 
an  affection  of  the  nerve  produces  sensation. 

To  take  another  example :  the  more  powerful  acids  corrode 
or  blacken  organic  compounds.  This  is  a  case  of  causation, 
but  of  remote  causation ;  and  is  said  to  be  explained  when  it 
is  shown  that  there  is  an  intermediate  link,  namely,  the  sepa- 
ration of  some  of  the  chemical  elements  o^  the  organic  struc- 
ture from  the  rest,  and  their  entering  into  combination  with 
the  acid.  The  acid  causes  this  separation  of  the  elements, 
and  the  separation  of  the  elements  causes  the  disorganization, 
and  often  the  charring  of  the  structure.  So,  again,  chlorine 
extracts  colouring  matters,  (whence  its  efficacy  in  bleaching,) 
and  purifies  the  air  from  infection.  This  law  is  resolved  into 
the  two  following  laws.  Chlorine  has  a  powerful  affinity  for 
bases  of  all  kinds,  particularly  metallic  bases  and  hydrogen. 
Such  bases  are  essential  elements  of  colouring  matters  and 
contagious  compounds :  which  substances,  therefore,  are 
decomposed  and  destroyed  by  chlorine. 

§  4.  It  is  of  importance  to  remark,  that  when  a  sequence 
of  phenomena  is  thus  resolved  into  other  laws,  they  are  always 
laws  more  general  than  itself.     The  law  that  A  is  followed  by 
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C,  is  less  general  than  either  of  the  laws  which  connect  B 
with  C  and  A  with  B.  This  will  appear  from  very  simple 
considerations. 

All  laws  of  causation  are  liable  to  be  counteracted  or  frus- 
trated^ by  the  non-fulfilment  of  some  negative  condition :  the 
tendency,  therefore,  of  B  to  produce  C  may  be  defeated.  Now 
the  law  that  A  produces  B,  is  equally  fulfilled  whether  B  is 
followed  by  C  or  not;  but  the  law  that  A  produces  C  by 
means  of  B,  is  of  course  only  fulfilled  when  B  is  really  followed 
by  C,  and  is  therefore  less  general  than  the  law  that  A  pro^ 
duces  B.  It  is  also  less  general  than  the  law  that  B  produces 
C.  For  B  may  have  other  causes  besides  A;  and  as  A  pro- 
duces  C  only  by  means  of  B,  while  B  produces  C  whether  it 
has  itself  been  produced  by  A  or  by  anything  else,  the  second 
law  embraces  a  greater  number  of  instances,  covers  as  it  were 
a  greater  space  of  ground,  than  the  first. 

Thus,  in  our  former  example,  the  law  that  the  contact  of 
an  object  causes  a  change  in  the  state  of  the  nerve,  is  more 
general  than  the  law  that  contact  with  an  object  causes  sensa- 
tion, since,  for  aught  we  know,  the  change  in  the  nerve  may 
equally  take  place  when,  from  a  counteracting  cause,  as  for 
instance,  strong  mental  excitement,  the  sensation  does  not 
follow ;  as  in  a  battle,  where  wounds  are  often  received  without 
any  consciousness  of  receiving  them.  And  again,  the  law 
that  change  in  the  state  of  a  nerve  produces  sensation,  is  more 
general  than  the  law  that  contact  with  an  object  produces 
sensation;  since  the  sensation  equally  follows  the  change  in 
the  nerve  when  not  produced  by  contact  with  an  object,  but 
by  some  other  cause ;  as  in  the  well-known  case,  when  a  per- 
son who  has  lost  a  limb,  feels  the  same  sensation  which  he  has 
been  accustomed  to  call  a  pain  in  the  limb. 

Not  only  are  the  laws  of  more  immediate  sequence  into 
which  the  law  of  a  remote  sequence  is  resolved,  laws  of  greater 
generality  than  that  law  is,  but  (as  a  consequence  of,  or  rather 
as  implied  in,  their  greater  generality)  they  are  more  to  be 
relied  on ;  there  are  fewer  chances  of  their  being  ultimately 
found  not  to  be  universally  true.  From  the  moment  when 
the  sequence  of  A  and  C  is  shown  not  to  be  immediate,  but  to 

VOL.  I.  33 


514  nrDucnox. 

depend  on  an  interrening  phenomenon,  then,  however  con- 
stant and  invariable  the  sequence  of  A  and  C  has  hitherto 
biMU  found,  possibilities  arise  of  its  fiulure,  exceeding  those 
which  oan  adeet  either  of  the  more  immediate  sequences.  A,  B, 
and  B,  C.     The  tendencv  of  A  to  produce  C  may  be  defeated 
by  whatever  is  capable  of  defeating  either  the  tendency  of  A 
to  produce  B,  or  the  tendency  of  B  to  produce  C ;  it  is  there- 
fore twice  42^  liable  to  &ilure  as  either  of  those  more  elementary 
tendencies ;  and  the  generalization  that  A  is  always  followed 
by  C.  is  twice  as  likely  to  be  found  erroneous.     And  so  of  the 
couver%>«f  ;^beniIizationy  that  C  is  always  preceded  and  caosed 
by  A ;  \\  hicu  will  be  erroneous  not  only  if  there  should  happen 
to  be  a  xfcuud  immediate  mode  of  production  of  C  itself,  but 
mort^jver  if  there  be  a  second  mode  of  production  of  B,  the 
imuicdiate  antecedent  of  C  in  the  sequence. 

The  resolutiuu  o(  the  one  generalization  into  the  other 
two,  not  only  shows  that  there  are  possible  limitations  of  the 
former,  frvm  which  its  two  elements  are  exempt,  but  shows 
also  where  thoc$e  are  to  be  looked  for.  As  soon  as  we  know 
that  B  iutcrvenes  between  A  and  C,  we  also  know  that  if  there 
l>e  v.*ascs  iu  which  the  sequence  of  A  and  C  does  not  hold,  these 
are  mo^t  likely  to  be  found  by  studying  the  efiTects  or  the  con- 
ditions of  the  phenomenon  B. 

It  ap(>cdr^  theu^  that  in  the  second  of  the  three  modes  in 

which  a  law  mav  be  resolved  into  other  laws,  the  latter  are 

more  g:eueraly  that  is>  extend  to  more  cases,  and  are  also  less 

likely  to  require  limitation  from  subsequent  experience,  than 

the  law  which  they  serve  to  explain.     They  are  more  nearly 

unconditional :    they   are  defeated    by  fewer  contingencies; 

they  are  a  nearer  approach  to  the  universal  truth  of  nature. 

The  same  obt«ervatious  are  still  more  evidently  true  with  regard 

to  the  first  of  the  three  modes  of  resolution.     When  the  law 

of  an  etiTect  of  combined  causes  is  resolved  into  the  separate 

laws  of  the  causes,  the  nature  of  the  case  implies  that  the  law 

of  the  etfect  is  less  general  than  the  law  of  any  of  the  causes, 

since  it  only  holds  when  they  are  combined ;  while  the  law  of 

any  one  of  the  causes  holds  good  both  then,  and  also  when 

that  cause  acts  apart  from  the  rest.     It  is  also  n^anifest  that 
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the  complex  law  is  liable  to  be  oftener  unfulfilled  than  any  one 
of  the  simpler  laws  of  which  it  is  the  result^  since  every  con*' 
ting^ncj  which  defeats  any  of  the  laws  prevents  so  much  of 
the  efiect  as  depends  on  it,  and  thereby  defeats  the  complex 
law.  The  mere  rusting,  for  example,  of  some  small  part  of  a 
great  machine,  often  suffices  entirely  to  prevent  the  effect 
which  ought  to  result  from  the  joint  action  of  all  the  parts. 
The  law  of  the  effect  of  a  combination  of  causes  is  always  sub* 
ject  to  the  whole  of  the  negative  conditions  which  attach  to 
the  action  of  all  the  causes  severally. 

There  is  another  and  an  equally  strong  reason  why  the  law 
of  a  complex  effect  must  be  less  general  than  the  laws  of  the 
causes  which  conspire  to  produce  it.  The  same  causes,  acting 
according  to  the  same  laws,  and  differing  only  in  the  propor- 
tions in  which  they  are  combined,  often  produce  effects  which 
differ  not  merely  in  quantity,  but  in  kind.  The  combination 
of  a  centripetal  with  a  projectile  force,  in  the  proportions 
which  obtain  in  all  the  planets  and  satellites  of  our  solar 
system,  gives  rise  to  au  elliptical  motion ;  but  if  the  ratio  of 
the  two  forces  to  each  other  were  slightly  altered,  it  is  demon- 
strated that  the  motion  produced  would  be  in  a  circle,  or  a 
parabola,  or  an  hyperbola:  and  it  is  thought  that  in  the 
case  of  some  comets  one  of  these  is  probably  the  fact.  Yet 
the  law  of  the  parabolic  motion  would  be  resolvable  into  the 
very  same  simple  laws  into  which  that  of  the  elliptical  motion 
is  resolved,  namely,  the  law  of  the  permanence  of  rectilineal 
motion,  and  the  law  of  gravitation.  If,  therefore,  in  the 
course  of  ages,  some  circumstance  were  to  manifest  itself 
which,  without  defeating  the  law  of  either  of  those  forces, 
should  merely  alter  their  proportion  to  one  another,  (such  as 
the  shock  of  some  solid  body,  or  even  the  accumulating  effect 
of  the  resistance  of  the  medium  in  which  astronomers  have 
been  led  to  surmise  that  the  motions  of  the  heavenly  bodies 
take  place;)  the  elliptical  motion  might  be  changed  into  a 
motion  in  some  other  conic  section ;  and  the  complex  law,  that 
the  heavenly  motions  take  place  in  ellipses,  would  be  deprived 
of  its  universality,  though  the  discovery  would  not  at  all  de- 
tract from  the  universality  of  the  simpler  laws  into  which  that 
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complex  law  Is  resolved.  The  law,  in  short,  of  each  of  the 
concurrent  causes  remains  the  same,  however  their  colloca- 
tions may  vary;  but  the  law  of  their  joint  effect  varies  with 
every  difference  in  the  collocations.  There  needs  no  more 
to  show  how  much  more  general  the  elementary  laws  must 
be,  than  any  of  the  complex  laws  which  are  derived  from 
them. 

§  5.     Besides  the  two  modes  which  have  been  treated  of, 
tliere  is  a  third  mode  in  which  laws  are  resolved  into  one 
another ;  and  in  this  it  is  self-evident  that  they  are  resolved 
into  laws  more  general  than  themselves.    This  third  mode  is 
the  subamnption    (as  it  has   been  called)  of  one   law   under 
another  :  or  (what  comes  to  the  same  thing)  the  gathering  up 
of  several  laws  into  one  more   general  law  which  includes 
them  all.     The  most  splendid  example  of  this  operation  was 
when  terrestrial  gravity  and  the  central  force  of  the  solar 
system  were  brought  together  under  the  general  law  of  gravi- 
tation.    It  had  been  proved  antecedently  that  the  earth  and 
the  other  planets  tend  to  the  sun ;  and  it  had  been  known 
from  the  earliest  times  that  terrestrial  bodies  tend  towards  the 
earth.     These  were  similar  phenomena ;  and  to  enable  them 
both  to  be  subsumed  under  one  law,  it  was  only  necessary  to 
prove  that,  as  the  effects  were  similar  in  quality,  so  also  they, 
as  to  quantity,  conform  to  the  same  rules.     This  was  first 
shown  to  be  true  of  the  moon,  which  agreed  with  terrestrial 
objects  not  only  in  tending  to  a  centre,  but  in  the  fact  that 
this  centre  was  the  earth.    The  tendency  of  the  moon  towards 
the  earth  being  ascertained  to  vary  as  the  inverse  square  of 
the  distance,  it  was  deduced  from  this,  by  direct  calculation, 
that  if  the  moon  were  as  near  to  the  earth  as  terrestrial  objects 
are,   and   the   tangential    force   were   suspended,    the    moon 
would  fall  towards  the  earth  through  exactly  as  many  feet  in 
a  second  as  those  objects  do  by  virtue  of  their  weight.    Hence 
the  inference  was  irresistible,  that  the  moon  also  tends  to  the 
earth  by  virtue  of  its  weight :  and  that  the  two  phenomena, 
the  tendency  of  the  moon  to  the  earth  and  the  tendency  of 
terrestrial   objects  to  the  eai-th,  being  not  only  similar  in 
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quality,  but,  when  in  the  same  circumstances,  identical  in 
quantity,  are  cases  of  one  and  the  same  law  of  causation.  But 
the  tendency  of  the  moon  to  the  earth  and  the  tendency  of 
the  earth  and  planets  to  the  sun,  were  already  known  to  be 
cases  of  the  same  law  of  causation :  and  thus  the  law  of  all 
these  tendencies,  and  the  law  of  terrestrial  gravity,  were  reco- 
gnised as  identical,  and  were  subsumed  under  one  general  law, 
that  of  gravitation. 

In  a  similar  manner,  the  laws  of  magnetic  phenomena 
have  recently  been  subsumed  under  known  laws  of  electricity. 
It  is  thus  that  the  most  general  laws  of  nature  are  usually 
arrived  at :  we  mount  to  them  by  successive  steps.  For,  to 
arrive  by  correct  induction  at  laws  which  hold  under  such  an 
immense  variety  of  circumstances,  laws  so  general  as  to  be 
independent  of  any  varieties  of  space  or  time  which  we  are 
able  to  observe,  requires  for  the  most  part  many  distinct  sets 
of  experiments  or  observations,  conducted  at  different  timea 
and  by  different  people.  One  part  of  the  law  is  first  ascer- 
tained, afterwards  another  part :  one  set  of  observations  teaches 
us  that  the  law  holds  good  under  some  conditions,  another 
that  it  holds  good  under  other  conditions,  by  combining  which 
observations  we  find  that  it  holds  good  under  conditions  much 
more  general,  or  even  universally.  The  general  law,  in  this 
case,  is  literally  the  sum  of  all  the  partial  ones ;  it  is  the  reco- 
gnition of  the  same  sequence  in  different  sets  of  instances ; 
and  may,  in  fact,  be  regarded  as  merely  one  step  in  the  pro- 
cess of  elimination.  That  tendency  of  bodies  towards  one 
another,  which  we  now  call  gravity,  had  at  first  been  observed 
only  on  the  earth's  surface,  where  it  manifested  itself  only  as  a 
tendency  of  all  bodies  towards  the  earth,  and  might,  therefore, 
be  ascribed  to  a  peculiar  property  of  the  earth  itself:  one  of 
the  circumstances,  namely,  the  proximity  of  the  earth,  had 
not  been  eliminated.  To  eliminate  this  circumstance  required 
a  fresh  set  of  instances  in  other  parts  of  the  universe :  these 
we  could  not  ourselves  create ;  and  though  nature  had  created 
them  for  us,  we  were  placed  in  very  unfavourable  circum- 
stances for  observing  them.  To  make  these  observations,  fell 
naturally  to  the  lot  of  a  different  set  of  persons  from  those 
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who  studied  terrestrial  phenomena^  and  had,  indeed,  been  a 
matter  of  great  interest  at  a  time  when  the  idea  of  explaining 
celestial  facts  by  terrestrial  laws  was  looked  upon  as  the  con- 
founding of  an  indefeasible  distinction.  When,  however,  the 
celestial  motions  were  accurately  ascertained,  and  the  deduc- 
tive processes  performed,  from  which  it  appeared  that  their 
laws  and  those  of  terrestrial  gravity  corresponded,  those  celes- 
tial observations  became  a  set  of  instances  which  exactly 
eliminated  the  circumstance  of  proximity  to  the  earth ;  and 
proved  that  in  the  original  case,  that  of  terrestrial  objects,  it 
was  not  the  earth,  as  such,  that  caused  the  motion  or  the 
pressure,  but  the  circumstance  common  to  that  case  with  the 
celestial  instances,  namely,  the  presence  of  some  gpreat  body 
within  certain  limits  of  distance. 

§  6.  There  are,  then,  three  modes  of  explaining  laws  of 
causation,  or,  which  is  the  same  thing,  resolving  them  into 
other  laws.  First,  when  the  law  of  an  effect  of  combined 
causes  is  resolved  into  the  separate  laws  of  the  causes,  together 
with  the  fact  of  their  combination.  Secondly,  when  the  law 
which  connects  any  two  links,  not  proximate,  in  a  chain  of 
causation,  is  resolved  into  the  laws  which  connect  each  with 
the  intermediate  links.  Both  of  these  are  cases  of  resolving 
one  law  into  two  or  more ;  in  the  third,  two  or  more  are 
resolved  into  one :  when,  after  the  law  has  been  shown  to  hold 
good  in  several  different  classes  of  cases,  we  decide  that  what 
is  true  in  each  of  these  classes  of  cases,  is  true  under  some 
more  general  supposition,  consisting  of  what  all  those  classes 
of  cases  have  in  common.  We  may  here  remark  that  this 
last  operation  involves  none  of  the  uncertainties  attendant  on 
induction  by  the  Method  of  Agreement,  since  wq  need  not 
suppose  the  result  to  be  extended  by  way  of  inference  to  any 
new  class  of  cases,  different  from  those  by  the  comparison  of 
which  it  was  engendered. 

In  all  these  three  processes,  laws  are,  as  we  have  seen^ 
resolved  into  laws  more  general  than  themselves;  laws  ex- 
tending to  all  the  cases  which  the  former  extended  to,  and 
others  besides.    In  the  first  two  modes  they  are  also  resolved 
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into  laws  more  certain^  in  other  words^  more  universally  true 
than  themselves ;  they  are,  in  fact,  proved  not  to  be  themselves 
laws  of  nature^  the  character  of  which  is  to  be  universally  true, 
but  results  of  laws  of  nature,  which  may  be  only  true  condi- 
tionally, and  for  the  most  part.  No  difference  of  this  sort 
exists  in  the  third  case ;  since  here  the  partial  laws  are,  in  fact, 
the  very  same  law  as  the  general  one,  and  any  exception  to 
them  would  be  an  exception  to  it  too. 

By  all  the  three  processes,  the  range  of  deductive  science  is 
extended ;  since  the  laws,  thus  resolved,  may  be  thenceforth 
deduced  demonstratively  from  the  laws  into  which  they  are 
resolved.  As  already  remarked,  the  same  deductive  process 
which  proves  a  law  or  fact  of  causation  if  unknown,  serves  to 
explain  it  when  known. 

The  word  explanation  is  here  used  in  its  philosophical  sense* 
What  is  called  explaining  one  law  of  nature  by  another,  is 
but  substituting  one  mystery  for  another ;  and  does  nothing 
to  render  the  general  course  of  nature  other  than  mysterious : 
we  can  no  more  assign  a  loAy  for  the  more  extensive  laws 
than  for  the  partial  ones.  The  explanation  may  substitute 
a  mystery  which  has  become  fsimiliar,  and  has  grown  to 
seem  not  mysterious,  for  one  which  is  still  strange.  And  this 
is  the  meaning  of  explanation,  in  common  parlance.  But 
the  process  with  which  we  are  here  concerned  often  does  the 
very  contrary :  it  resolves  a  phenomenon  with  which  we  are 
familiar,  into  one  of  which  we  previously  knew  little  or 
nothing;  as  when  the  common  {act  of  the  fall  of  heavy  bodies 
is  resolved  into  the  tendency  of  all  particles  of  matter  towards 
one  another.  It  must  be  kept  constantly  in  view,  therefore, 
that  in  science,  those  who  speak  of  explaining  any  pheno- 
menon mean  (or  should  mean)  pointing  out  not  some  more 
familiar,  but  merely  some  more  general,  phenomenon,  of 
which  it  IB  a  partial  exemplification ;  or  some  laws  of  causa- 
tion which  produce  it  by  their  joint  or  successive  action,  and 
from  which,  therefore,  its  conditions  may  be  determined  de- 
ductively. Every  such  operation  brings  us  a  step  nearer 
towards  answering  the  question  which  was  stated  in  a  pre- 
vious chapter  as  comprehending  the  whole  problem  of  the 


520  INDUCTION. 

investigation  of  nature^  viz.  What  are  the  fewest  assumptions, 
which  being  granted^  the  order  of  natare  as  it  exists  would 
be  the  result?  What  are  the  fewest  general  propositions 
from  which  all  the  uniformities  existing  in  nature  oould  be 
deduced? 

The  laws^  thus  explained  or  resolved^  are  sometimes  said 
to  be  accounted  for;  but  the  expression  is  incorrect^  if  taken 
to  mean  anything  more  than  what  has  been  already  stated. 
In  minds  not  habituated  to  accurate  thinkings  there  is  often 
a  confused  notion  that  the  general  laws  are  the  causes  of  the 
partial  ones ;  that  the  law  of  general  gravitation^  for  example, 
causes  the  phenomenon  of  the  fidl  of  bodies  to  the  earth.  But 
to  assert  this^  would  be  a  misuse  of  the  word  cause :  terres- 
trial gravity  is  not  an  effect  of  general  gravitation^  but  a  cote 
of  it;  that  is^  one  kind  of  the  particular  instances  in  which 
that  general  law  obtains.  To  account  for  a  law  of  nature 
means,  and  can  mean,  nothing  more  than  to  assign  other  laws 
more  general,  together  with  collocations,  which  laws  and  col- 
locations being  supposed,  the  partial  law  follows  without  any 
additional  supposition. 


CHAPTER  XIII. 


MISCELLANEOUS   EXAMPLES    OF   THE    EXPLANATION    OP 

LAWS    OF   NATURE. 

§  1.  Some  of  the  most  remarkable  instances  which  have 
occurred  since  the  great  Newtonian  generalization^  of  the 
explanation  of  laws  of  causation  subsisting  among  complex 
phenomena,  by  resolving  them  into  simpler  and  more  general 
laws,  are  to  be  found  among  the  speculations  of  Liebig  in 
organic  chemistry.  These  speculations,  though  they  have  not 
yet  been  sufficiently  long  before  the  world  to  entitle  us  posi- 
tively to  ansume  that  no  well-grounded  objection  can  be  made 
to  any  part  of  them,  afibrd,  however,  so  admirable  an  example 
of  the  spirit  of  the  Deductive  Method,  that  I  may  be  permitted 
to  present  some  specimens  of  them  here. 

It  had  been  observed  in  certain  cases,  that  chemical  action 
is,  as  it  were,  contagious ;  that  is  to  say,  a  substance  which 
would  not  of  itself  yield  to  a  particular  chemical  attraction, 
(the  force  of  the  attraction  not  being  sufficient  to  overcome 
cohesion,  or  to  destroy  some  chemical  combination  in  which 
the  substance  was  already  held,)  will  nevertheless  do  so  if 
placed  in  contact  with  some  other  body  which  is  in  the  act  of 
yielding  to  the  same  force.  Nitric  acid,  for  example,  does  not 
dissolve  pure  platinum,  which  may  **  be  boiled  with  this  acid 
without  being  oxidized  by  it,  even  when  in  a  state  of  such  fine 
division  that  it  no  longer  reflects  light.''  But  the  same  acid 
easily  dissolves  silver.  Now  if  an  alloy  of  silver  and  platinum 
be  treated  with  nitric  acid,  the  acid  does  not,  as  might  natu- 
rally be  expected,  separate  the  two  metals,  dissolving  the  silver, 
and  leaving  the  platinum ;  it  dissolves  both  :  the  platinum  as 
well  as  the  silver  becomes  oxidized,  and  in  that  state  combines 
with  the  undecomposed  portion  of  the  acid.  In  like  manner, 
"  copper  does  not  decompose  water,  even  when  boiled  in  dilute 


52£  INDUCTION. 

sulphuric  acid ;  but  an  alloy  oF  copper,  zinc,  and  nickel,  dis- 
solves easily  in  this  acid  with  evolution  of  hydrogen  gas.'' 
These  phenomena  cannot  be  explained  by  the  laws  of  what  is 
termed  chemical  affinity.  They  point  to  a  peculiar  law,  by 
which  the  oxidation  which  one  body  suffers,  causes  another,  in 
contact  with  it,  to  submit  to  the  same  change.  And  not  only 
chemical  composition,  but  chemical  decomposition,  is  ci^ble 
of  being  similarly  propagated.  The  peroxide  of  hydrogen,  a 
compound  formed  by  hydrogen  with  a  greater  amount  of 
oxygen  than  the  quantity  necessary  to  form  water,  is  held 
together  by  a  chemical  attraction  of  so  weak  a  nature,  that 
the  slightest  circumstance  is  sufficient  to  decompose  it ;  and  it 
even,  though  very  slowly,  gives  off  oxygen  and  is  reduced  to 
water  spontaneously  (being,  I  presume,  decomposed  by  the 
tendency  of  its  oxygen  to  absorb  heat  and  assume  the  gaseous 
state).  Now  it  has  been  observed,  that  if  this  decomposition 
of  the  peroxide  of  hydrogen  takes  place  in  contact  with  some 
metallic  oxides,  as  those  of  silver,  and  the  peroxides  of  lead 
and  manganese,  it  superinduces  a  corresponding  chemical 
action  upon  those  substances ;  they  also  give  forth  the  whole 
or  a  portion  of  their  oxygen,  and  are  reduced  to  the  metal  or 
to  the  protoxide;  though  they  do  not  undergo  this  change 
spontaneously,  and  there  is  no  chemical  affinity  at  work  to 
make  them  do  so.  Other  similar  phenomena  are  mentioned 
by  Liebig.  "  No  other  explanation,''  he  observes,  '*  of  these 
phenomena  can  be  given,  than  that  a  body  in  the  act  of  com- 
bination or  decomposition  enables  another  body,  with  which  it 
is  in  contact,  to  enter  into  the  same  state." 

Here,  therefore,  is  a  law  of  nature  of  great  simplicity,  but 
which,  owing  to  the  extremely  special  and  limited  character 
of  the  phenomena  in  which  alone  it  can  be  detected  experi- 
mentally (because  in  them  alone  its  results  are  not  inter- 
mixed and  blended  with  those  of  other  laws),  had  been  very 
little  recognised  by  chemists,  and  no  one  could  have  ventured, 
on  experimental  evidence,  to  affirm  it  as  a  law  common  to  all 
chemical  action ;  owing  to  the  impossibility  of  a  rigorous  em- 
ployment of  the  Method  of  Difference  where  the  properties 
of  different  kinds  of  substance  are  involved,  an  impossibility 
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noticed  and  characterized  in  a  previous  chapter.*  Now  this 
extremely  special  and  apparently  precarious  generalization 
has^  in  the  hands  of  Liebig,  been  converted^  by  a  masterly 
employment  of  the  Deductive  Method,  into  a  law  pervading 
all  nature,  in  the  same  way  as  gravitation  assumed  that 
character  in  the  hands  of  Newton;  and  has  been  found  to 
explain,  in  the  most  unexpected  manner,  numerous  detached 
generalizations  of  a  more  limited  kind,  reducing  the  phe- 
nomena concerned  in  those  generalizations  into  mere  case^  of 
itself. 

The  contagious  influence  of  chemical  action  is  not  a 
powerful  force,  and  is  only  capable  of  overcoming  weak 
affinities:  we  may,  therefore,  expect  to  find  it  principally 
exemplified  in  the  decomposition  of  substances  which  are 
held  together  by  weak  chemical  forces.  Now  the  force  which 
holds  a  compound  substance  together  is  generally  weaker, 
the  more  compound  the  substance  is ;  and  organic  products 
are  the  most  compound  substances  known,  those  which  have 
the  most  complex  atomic  constitution.  It  is,  therefore,  upon 
such  substances  that  the  self-propagating  power  of  chemical 
action  is  likely  to  exert  itself  in  the  most  marked  manner. 
Accordingly,  first,  it  explains  the  remarkable  laws  of  fermenta- 
tion, and  some  of  those  of  putrefaction.  ''  A  little  leaven,*' 
that  is,  dough  in  a  certain  state  of  chemical  action,  impresses 
a  similar  chemical  action  upon  *'  the  whole  lump.**  The  con- 
tact of  any  decaying  substance,  occasions  the  decay  of  matter 
previously  sound.  Again,  yeast  is  a  substance  actually  in  a 
process  of  decomposition  from  the  action  of  air  and  water, 
evolving  carbonic  acid  gas.  Sugar  is  a  substance  which, 
from  the  complexity  of  its  composition,  has  no  great  energy 
of  coherence  in  its  existing  form,  and  is  capable  of  being 
easily  converted  (by  combination  with  the  elements  of  wat«r) 
into  carbonic  acid  and  alcohol.  Now  the  mere  presence  of 
yeast,  the  mere  proximity  of  a  substance  of  which  the  elements 
are  separating  from  each  other,  and  combining  with  the 
elements  of  water,  causes  sugar  to  undergo  the  same  change. 


*  Supn,  p.  452. 
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giving  out  carbonic  acid  gas,  and  becoming  alcohol.  It  is 
not  the  elements  contained  in  the  yeast  which  do  this.  "  An 
aqueous  infusion  of  yeast  may  be  mixed  with  a  solution  of 
sugar,  and  preserved  in  vessels  from  which  the  air  is  excluded, 
without  either  experiencing  the  slightest  change.^'  Neither 
does  the  insoluble  residue  of  the  yeast,  after  being  treated 
with  water,  possess  the  power  of  exciting  fermentation.  (Here 
we  have  the  Method  of  Difference.)  It  is  not  the  yeast  itself, 
therefore ;  it  is  the  yeast  in  a  state  of  decomposition.  The 
sugar,  which  would  not  decompose  and  oxidize  by  the  mere 
presence  of  oxygen  and  water,  is  induced  to  do  so  when 
another  oxidation  is  at  work  in  the  midst  of  it. 

By  the  same  principle  Liebig  is  enabled  to  explain  many 
cases  of  malaria;  the  pernicious  influence  of  putrid  sub- 
stances ;  a  variety  of  poisons ;  contagious  diseases ;  and  other 
phenomena.  Of  all  substances,  those  composing  the  animal 
body  are  the  most  complex  in  their  composition,  and  are  in 
the  least  stable  condition  of  union.  The  blood,  in  particular, 
is  the  most  unstable  compound  known.  It  is,  therefore,  not 
surprising  that  gaseous  or  other  substances,  in  the  act  of  un- 
dergoing the  chemical  changes  which  constitute,  for  instance, 
putrefaction,  should,  when  brought  into  contact  with  the  tis- 
sues by  respiration  or  otherwise,  and  still  more  when  intro- 
duced by  inoculation  into  the  blood  itself,  impress  upon  some 
of  the  particles  a  chemical  action  similar  to  its  own ;  which  is 
propagated  in  like  manner  to  other  particles,  until  the  whole 
system  is  placed  in  a  state  of  chemical  action  more  or  less 
inconsistent  with  the  chemical  conditions  of  vitality. 

Of  the  three  modes  in  which  we  observed  in  the  last  chap- 
ter that  the  resolution  of  a  special  law  into  more  general 
ones  may  take  place,  this  speculation  exemplifies  the  second. 
The  laws  explained  are  such  as  this,  that  yeast  puts  sugar 
into  a  state  of  fermentation^  Between  the  remote  cause,  the 
presence  of  yeast,  and  the  consequent  fermentation  of  the 
sugar,  there  has  been  interpolated  a  proximate  cause,  the 
chemical  action  between  the  particles  of  the  yeast  and  the 
elements  of  air  and  water.  The  special  law  is  thus  resolved 
into  two  others,  more  general  than  itself;  the  first,  that  yeast 
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is  decomposed  by  the  presence  of  air  and  water ;  the  second^ 
that  matter  undergoing  chemical  action  has  a  tendency  to 
produce  similar  chemical  action  in  other  matter  in  contact 
with  it.  But  while  the  investigation  thus  aptly  exhibits  the 
second  mode  of  the  resolution  of  a  complex  law^  it  no  less 
happily  exemplifies  the  third;  the  subsumption  of  special 
laws  under  a  more  general  law,  by  gathering  them  up  into 
one  more  comprehensive  expression  which  includes  them  all. 
For  the  curious  fact  of  the  contagious  nature  of  chemical 
action  is  only  raised  into  a  law  of  all  chemical  action  by  these 
very  investigations:  just  as  the  Newtonian  attraction  was 
only  recognised  as  a  law  of  all  matter  when  it  was  found 
to  explain  the  phenomena  of  terrestrial  gravity.  Previously 
to  Liebig^s  investigations,  the  property  in  question  had  only 
been  observed  in  a  few  special  cases  of  chemical  action ;  but 
when  his  deductive  reasonings  have  established  that  innu- 
merable effects  produced  upon  weak  compounds,  by  sub- 
stances none  of  whose  known  peculiarities  would  account  for 
their  having  such  a  power,  might  be  explained  by  considering 
the  supposed  special  property  to  exist  in  all  those  cases,  these 
numerous  generalizations  on  separate  substances  are  brought 
together  into  one  law  of  chemical  action  in  general :  the  pecu- 
liarities of  the  various  substances  being,  in  fact,  eliminated, 
just  as  the  Newtonian  deduction  eliminated  from  the  instances 
of  terrestrial  gravity  the  circumstance  of  proximity  to  the 
earth. 

§  2.  Another  speculation  of  the  same  chemist,  which,  if 
it  should  ultimately  be  found  to  agree  with  all  the  facts  of  the 
extremely  complicated  phenomenon  to  which  it  relates,  will 
constitute  one  of  the  finest  examples  of  the  Deductive  Method 
on  record,  is  his  theory  of  respiration. 

The  facts  of  respiration,  or  in  other  words  the  special 
laws  which  it  is  attempted  to  explain  from,  and  resolve  into, 
more  general  ones,  are,  that  the  blood  in  passing  through  the 
lungs  absorbs  oxygen  and  gives  out  carbonic  acid  gas,  chang- 
ing thereby  its  colour  from  a  blackish  purple  to  a  brilliant 
red.    The  absorption  and  exhalation  are  evidently  chemical 


626  INDUCTION, 

phenomena ;  and  the  carbon  of  the  carbonic  acid  must  have 
been  derived  from  the  body^  that  is^  must  have  been  absorbed 
by  the  blood  from  the  substances  with  which  it  came  into 
contact  in  its  passage  through  the  organism.  It  is  required 
to  find  the  intermediate  links — the  precise  nature  of  the  two 
chemical  actions  which  take  place;  firsts  the  absorption  of 
the  carbon  or  of  the  carbonic  acid  by  the  blood,  in  its  circu- 
lation through  the  body ;  next,  the  excretion  of  the  carbon, 
or  the  exchange  of  the  carbonic  acid  for  oxygen,  in  its  pas- 
sage through  the  lungs. 

Dr.  Liebig  believes  himself  to  have  found  the  solution  of 
this  vexata  quastio  in  a  class  of  chemical  actions  in  which 
scarcely  any  less  ficute  and  penetrating  inquirer  would  have 
thought  of  looking  for  it. 

Blood  is  composed  of  two  parts,  the  serum  and  the  glo- 
bules. The  serum  absorbs  and  holds  in  solution  carbonic 
acid  in  great  quantity,  but  has  no  tendency  either  to  part 
with  it  or  to  absorb  oxygen.  The  globules,  therefore,  are 
concluded  to  be  the  portion  of  the  blood  which  is  operative 
in  respiration.  These  globules  contain  a  certain  quantity  of 
iron,  which  from  chemical  tests  is  inferred  to  be  in  the  state 
of  oxide. 

Dr.  Liebig  recognised,  in  the  known  chemical  properties 
of  the  oxides  of  iron,  laws  which,  if  followed  out  deductively, 
would  lead  to  the  prediction  of  the  precise  series  of  pheno- 
mena which  respiration  exhibits. 

There  are  two  oxides  of  iron,  a  protoxide  and  a  per- 
oxide. In  the  arterial  blood  the  iron  is  in  the  form  of 
peroxide :  in  the  venous  blood  we  have  no  direct  evidence 
which  of  the  oxides  is  present,  but  the  considerations  to  be 
presently  stated  lead  to  the  conclusion  that  it  is  the  prot- 
oxide. As  arterial  and  venous  blood  are  in  a  perpetual 
state  of  alternate  conversion  into  one  another,  the  question 
arises,  in  what  circumstances  the  protoxide  of  iron  is  capable 
of  being  converted  into  the  peroxide,  and  vice  versa.  Now 
the  protoxide  readily  combines  with  oxygen  in  the  presence  of 
water,  forming  the  hydrated  peroxide:  these  conditions  it 
finds  in  passing  through  the  lungs ;  it  derives  oxygen  from 
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the  air,  and  fiuds  water  in  the  blood  itself.  This  would  already 
explain  one  portion  of  the  phenomena  of  respiration.  But  the 
arterial  bloody  in  quitting  the  lungs^  is  charged  with  hydrated 
peroxide :  in  what  manner  is  the  peroxide  brought  back  to  its 
former  state? 

The  chemical  conditions  for  the  reduction  of  the  hydrated 
peroxide  into  the  state  of  protoxide^  are  precisely  those  which 
the  blood  meets  with  in  circulating  through  the  body;  namelyj 
contact  with  organic  compounds. 

Hydrated  peroxide  of  iron,  when  treated  with  organic 
compounds  (where  no  sulphur  is  present)  gives  forth  oxygen 
and  water,  which  oxygen,  attracting  the  carbon  from  the 
organic  substance,  becomes  carbonic  acid ;  while  the  peroxidcj 
being  reduced  to  the  state  of  protoxide,  combines  with  the 
carbonic  acid,  and  becomes  a  carbonate.  Now  this  carbonate 
needs  only  come  again  into  contact  with  oxygen  and  water  to 
be  decomposed;  the  carbonic  acid  being  given  off,  and  the 
protoxide,  by  the  absorption  of  oxygen  and  water,  becoming 
again  the  hydrated  peroxide. 

The  mysterious  chemical  phenomena  connected  with  respi- 
ration can  thus,  by  a  beautiful  deductive  process,  be  completely 
explained.  The  arterial  blood,  containing  iron  in  the  form  of 
hydrated  peroxide,  passes  into  the  capillaries,  where  it  meets 
with  the  decaying  tissues,  receiving  also  in  its  course  certain 
non-azotised  but  highly  carbonised  animal  products,  in  parti- 
cular the  bile.  In  these  it  finds  the  precise  conditions  required 
for  decomposing  the  peroxide  into  oxygen  and  the  protoxide. 
The  oxygen  combines  with  the  carbon  of  the  decaying  tissues, 
and  forms  carbonic  acid,  which,  though  insufficient  in  amount 
to  neutralize  the  whole  of  the  protoxide,  combines  with  a  por- 
tion (one-fourth)  of  it,  and  returns  in  the  form  of  a  carbonate, 
along  with  the  other  three-fourths  of  the  protoxide,  through 
the  venous  system  into  the  lungs.  There  it  again  meets  with 
oxygen  and  water :  the  free  protoxide  becomes  hydrated 
peroxide :  the  carbonate  of  protoxide  parts  with  its  carbonic 
acid,  and  by  absorbing  oxygen  and  water,  enters  also  into  the 
state  of  hydrated  peroxide.  The  heat  evolved  in  the  transition 
from  protoxide  to  peroxide,  as  well  as  in  the  previous  oxida- 
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tion  of  the  carbon  contained  in  the  tifisues^  is  considered  by 
Liebig  as  the  cause  which  sustains  the  temperature  of  the 
body.  But  into  this  portion  of  the  speculation  we  need  not 
enter.* 

This  example  displays  the  second  mode  of  resolving  com- 
plex laws,  by  the  interpolation  of  intermediate  links  in  the 
chain  of  causation ;  and  some  of  the  steps  of  the  deduction 
exhibit  cases  of  the  first  mode,  that  which  infers  the  joint 
effect  of  two  or  more  causes  from  their  separate  effects ;  but 
to  trace  out  in  detail  these  exemplifications  may  be  left  to  the 
intelligence  of  the  reader.  The  third  mode  is  not  employed 
in  this  example,  since  the  simpler  laws  into  which  those  of 
respiration  are  resolved  (the  laws  of  the  chemical  action  of  the 
oxides  of  iron)  were  laws  already  known,  and  do  not  acquire 
any  additional  generality  from  their  employment  in  the  present 
case. 

§  3.  The  property  which  salt  possesses  of  preserving 
animal  substances  from  putre&ction  is  resolved  by  Liebig  into 
two  more  general  laws,  the  strong  attraction  of  salt  for  water, 
and  the  necessity  of  the  presence  of  water  as  a  condition  of 
putrefaction.  The  intermediate  phenomenon  which  is  interpo- 
lated between  the  remote  cause  and  the  effect,  can  here  be  not 
merely  inferred  but  seen ;  for  it  is  a  familiar  fact,  that  flesh 
upon  which  salt  has  been  thrown  is  speedily  found  swimming 
in  brine. 

The  second  of  the  two  factors  (as  they  may  be  termed) 
into  which  the  preceding  law  has  been  resolved,  the  necessity 
of  water  to  putrefaction,  itself  affords  an  additional  example 

*  As  corroborating  the  opinion  that  the  protoxide  of  iron  in  the  yenooB 
blood  is  only  partially  carbonated,  the  fact  has  been  suggested,  that  the  Bystem 
shows  great  readiness  to  absorb  an  extra  quantity  of  carbonic  acid,  as  furnished 
in  effervescing  drinks.  In  such  cases  the  acid  must  combine  with  somethings 
and  that  something  is  not  improbably  the  free  protoxide.  It  would  be  worth 
ascertaining  whether  the  protoxide  it«elf,  or  its  carbonate,  has  the  greatest  fiwri- 
lity  in  absorbing  oxygen  and  tumbg  itself  into  hydrated  peroxide  in  the  lungs. 
If  the  carbonate,  then  the  beneficial  effect,  on  the  animal  economy,  of  drinks 
which  give  an  artificial  supply  of  carbonic  acid  to  the  system,  would  be^  to  t>^t 
extent,  deductively  established. 
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of  the  Resolution  of  Laws.  The  law  itself  is  proved  by  the 
Method  of  Difference^  since  flesh  completely  dried  and  kept 
in  a  dry  atmosphere  does  not  putrefy^  as  we  see  in  the  case  of 
dried  provisions^  and  human  bodies  in  very  dry  climates.  A 
deductive  explanation  of  this  same  law  results  from  Liebig's 
speculations.  The  putrefaction  of  animal  and  other  azotised 
bodies  is  a  chemical  process,  by  which  they  are  gradually  dis- 
sipated in  a  gaseous  form,  chiefly  in  that  of  carbonic  acid  and 
ammonia ;  now  to  convert  the  carbon  of  the  animal  substance 
into  carbonic  acid  requires  oxygen,  and  to  convert  the  azote 
into  ammonia  requires  hydrogen,  which  are  the  elements  of 
water.  The  extreme  rapidity  of  the  putrefaction  of  azotised 
substances,  compared  with  the  gradual  decay  of  non-azotised 
bodies  (such  as  wood  and  the  like)  by  the  action  of  oxygen 
alone,  he  explains  from  the  general  law  that  substances  are 
much  more  easily  decomposed  by  the  action  of  two  different 
affinities  upon  two  of  their  elements,  than  by  the  action  of 
only  one. 

The  purgative  effect  of  salts  with  alkaline  bases,  when 
administered  in  concentrated  solutions,  is  explained  from  the 
two  following  principles :  Animal  tissues  (such  as  the  stomach) 
do  nol  absorb  concentrated  solutions  of  alkaline  salts;  and 
such  solutions  do  dissolve  the  solids  contained  in  the  intes- 
tines. The  simpler  laws  into  which  the  complex  law  is  here 
resolved,  are  the  second  of  the  two  foregoing  principles,  com- 
bined with  a  third,  namely,  that  the  peristaltic  contraction 
acts  easily  upon  substances  in  a  state  of  solution.  The  nega- 
tive general  proposition,  that  animal  substances  do  not  absorb 
these  salts,  contributes  to  the  explanation  by  accounting  for 
the  absence  of  a  counteracting  cause,  namely,  absorption  by 
the  stomach ;  which  in  the  case  of  other  substances  possessed 
of  the  requisite  chemical  properties,  interferes  to  prevent  them 
from  reaching  the  substances  which  they  are  destined  to 
dissolve. 

§  4.    From  the  foregoing  and  similar  instances,  we  may 
see  the  importance,  when  a  law  of  nature  previously  unknown 
has  been  brought  to  light,  or  when  new  light  has  been  thrown 
VOL.  I.  84 
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upon  a  known  law  by  experiment^  of  examining  all  eases 
which  present  the  conditions  necessary  for  bringing  that  law 
into  action ;  a  process  fertile  in  demonstrations  of  special  laws 
previously  unsuspected^  and  explanations  of  others  already 
empirically  known. 

For  instance,  Faraday  discovered  by  experiment,  that 
voltaic  electricity  could  be  evolved  from  a  natural  magnet, 
provided  a  conducting  body  were  set  in  motion  at  right  angles 
to  the  direction  of  the  magnet :  and,  this  he  found  to  hold 
not  only  of  small  magnets,  but  of  that  great  magnet,  the  earth. 
The  law  being  thus  established  experimentally,  that  electricity 
is  evolved,  by  a  magnet,  and  a  conductor  moving  at  right 
angles  to  the  direction  of  its  poles,  we  may  now  look  out  for 
fresh  instances  in  which  these  conditions  meet.  Wherever  a 
conductor  moves  or  revolves  at  right  angles  to  the  direction 
of  the  earth's  magnetic  poles,  there  we  may  exi)ect  an  evolu- 
tion of  electricity.  In  the  northern  regions,  where  the  polar 
direction  is  nearly  perpendicular  to  the  horizon,  all  horizontal 
motions  of  conductors  will  produce  electricity;  horizontal 
wheels,  for  example,  made  of  metal;  likewise  all  running 
streams  will  evolve  a  current  of  electricity,  which  will  circulate 
round  them ;  and  the  air  thus  charged  with  electricity  may  be 
one  of  the  causes  of  the  Aurora  Borealis.  In  the  equatorial 
regions,  on  the  contrary,  upright  wheels  placed  parallel  to  the 
equator  will  originate  a  voltaic  circuit,  and  waterfalls  will 
naturally  become  electric. 

For  a  second  example;  it  has  been  proved,  chiefly  by 
the  researches  of  Professor  Graham,  that  gases  have  a 
strong  tendency  to  permeate  animal  membranes,  and  difi'use 
themselves  through  the  spaces  which  such  membranes  in- 
close, notwithstanding  the  presence  of  other  gases  in  those 
spaces.  Proceeding  from  this  general  law,  and  reviewing  a 
variety  of  cases  in  which  gases  lie  contiguous  to  membranes, 
we  are  enabled  to  demonstrate  or  to  explain  the  following 
more  special  laws:  1st.  The  human  or  animal  body,  when 
surrounded  with  any  gas  not  already  contained  within  the 
body,  absorbs  it  rapidly ;  such,  for  instance,  as  the  gases  of 
putrefying  matters:  which  helps  to  explain  malaria.     2nd. 
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The  carbonic  acid  gas  of  effervescing  drinks,  evolved  in  the 
stomach,  permeates  its  membranes,  and  rapidly  spreads 
through  the  system,  where,  as  suggested  in  a  former  note,  it 
probably  combines  with  the  iron  contained  in  the  blood. 
3rd.  Alcohol  taken  into  the  stomach  passes  into  vapour  and 
spreads  through  the  system  with  great  rapidity;  (which, 
combined  with  the  high  combustibility  of  alcohol,  or  in  other 
words  its  ready  combination  with  oxygen,  may  perhaps  help 
to  explain  the  bodily  warmth  immediately  consequent  on 
drinking  spirituous  liquors.)  4th.  In  any  state  of  the  body  in 
which  peculiar  gases  are  formed  within  it,  these  will  rapidly 
exhale  through  all  parts  of  the  body ;  and  hence  the  rapidity 
with  which,  in  certain  states  of  disease,  the  surrounding  atmo- 
sphere becomes  tainted.  6th.  The  putrefaction  of  the  interior  > 
parts  of  a  carcase  will  proceed  as  rapidly  as  that  of  the 
exterior,  from  the  ready  passage  outwards  of  the  gaseous  pro- 
ducts. 6th.  The  exchange  of  oxygen  and  carbonic  acid  in  the  , 
lungs  is  not  prevented,  but  rather  promoted,  by  the  inter- 
vention of  the  membrane  of  the  lungs  and  the  coats  of  the  , 
blood-vessels  between  the  blood  and  the  air.  It  is  necessary, 
however,  that  there  should  be  a  substance  in  the  blood  with 
which  the  oxygen  of  the  air  may  immediately  combine; 
otherwise  instead  of  passing  into  the  blood,  it  would  permeate 
the  whole  organism  :  and  it  is  necessary  that  the  carbonic 
acid,  as  it  is  formed  in  the  capillaries,  should  also  find  a  sub- 
stance in  the  blood  with  which  it  can  combine ;  otherwise  it 
would  leave  the  body  at  all  points,  instead  of  being  discharged 
through  the  lungs. 

§  5.  The  following  is  a  deduction  which  confirms,  by 
explaining,  the  old  but  not  undisputed  empirical  generaliza- 
tion, that  soda  powders  weaken  the  human  system*  These 
powders,  consisting  of  a  mixture  of  tartaric  acid  with  bicar- 
bonate of  soda,  from  which  the  carbonic  acid  is  set  free,  must 
pass  into  the  stomach  as  tartrate  of  soda.  Now,  neutral  tar- 
trates, citrates,  and  acetates  of  the  alkalis  are  found,  in  their 
passage  through  the  system,  to  be  changed  into  carbonates ; 
and  to  convert  a  tartrate  into  a  carbonate  requires  an  addi- 
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tional  quantity  of  oxygen^  the  abstraction  of  wbich  most  lessen 
the  oxygen  destined  for  aBsimilation  with  the  blood,  on  the 
quantity  of  which  the  vigorous  action  of  the  hnnuui  system 
partly  depends. 

The  instances  of  new  theories  agreeing  with  and  explaining 
old  empiricisms^  are  innumerable.  All  the  just  remarks  made 
by  experienced  persons  on  human  character  and  conduct,  are 
so  many  special  laws,  which  the  general  laws  of  the  human 
mind  explain  and  resolve.  The  empirical  generalizations  on 
which  the  operations  of  the  arts  have  usually  been  founded, 
are  continually  justified  and  confirmed  on  the  one  hand,  or 
corrected  and  improved  on  the  other,  by  the  discovery  of  the 
simpler  scientific  laws  on  which  the  efficacy  of  those  operations 
depends.  The  efiects  of  the  rotation  of  crops,  of  the  various 
manures,  and  other  processes  of  improved  agriculture,  have 
been  for  the  first  time  resolved  in  our  own  day  into  known  laws 
of  chemical  and  organic  action,  by  Davy,  Liebig,  and  others. 
The  processes  of  the  medical  art  are  even  now  mostly  empirical : 
their  efficacy  is  concluded,  in  each  instance,  from  a  special  and 
most  precarious  experimental  generalization :  but  as  science 
advances  in  discovering  the  simple  laws  of  chemistry  and  phy- 
siology, progress  is  made  in  ascertaining  the  intermediate  links 
in  the  series  of  phenomena,  and  the  more  general  laws  on 
which  they  depend;  and  thus,  while  the  old  processes  are 
either  exploded,  or  their  efficacy,  in  so  far  as  real,  explained, 
better  processes,  founded  on  the  knowledge  of  proximate 
causes,  are  continually  suggested  and  brought  into  use.* 
Many  even  of  the  truths  of  geometry  were  g^neraUzations 


*  It  was  an  old  generalization  in  surgery,  that  tight  bandaging  had  a  ten- 
dency  to  prevent  or  dissipate  local  inflammation.  This  sequence,  being,  in  the 
progress  of  physiological  knowledge,  resolved  into  more  general  lawa^  led  to 
the  important  surgical  invention  made  by  Dr.  Amott,  the  treatment  of  local 
inflammation  and  tumours  by  means  of  an  equable  pressure,  produced  by  a 
bladder  partially  filled  with  air.  The  pressure,  by  keeping  back  the  blood  from 
the  part,  prevents  the  inflammation,  or  the  tumour,  from  being  nourished ;  in 
the  case  of  inflammation,  it  removes  the  stimulus,  which  the  organ  is  unfit  to 
receive :  in  the  case  of  tumours,  by  keeping  back  the  nutritive  fluid,  it  causes 
the  absorption  of  matter  to  exceed  the  supply,  and  the  diseased  mass  is 
graduiiUy  absorbed  and  disappeai:8. 
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from  experience  before  they  were  deduced  from  first  prin- 
ciples. The  quadrature  of  the  cycloid  is  said  to  have  been 
first  effected  by  measurement,  or  rather  by  weighing  a 
cycloidal  card,  and  comparing  its  weight  with  that  of  a  piece 
of  similar  card  of  known  dimensions. 

§  6.  To  the  foregoing  examples  from  physical  science,  let 
us  add  another  from  mental.  The  following  is  one  of  the 
simple  laws  of  mind :  Ideas  of  a  pleasurable  or  painful  cha- 
racter form  associations  more  easily  and  strongly  than  other 
ideas,  that  is,  they  become  associated  after  fewer  repetitions, 
and  the  association  is  more  durable.  This  is  an  experimental 
law,  grounded  on  the  Method  of  DiflFerence.  By  deduction 
from  this  law,  many  of  the  more  special  laws  which  expe- 
rience shows  to  exist  among  particular  mental  phenomena 
may  be  demonstrated  and  explained : — ^the  ease  and  rapidity, 
for  instance,  with  which  thoughts  connected  with  our  passions 
or  our  more  cherished  interests  are  excited,  and  the  firm  hold 
which  the  facts  relating  to  them  have  on  our  memory ;  the 
vivid  recollection  we  retain  of  minute  circumstances  which 
accompanied  any  object  or  event  that  deeply  interested  us, 
and  of  the  times  and  places  in  which  we  have  been  very  happy 
or  very  miserable ;  the  horror  with  which  we  view  the  acci- 
dental instrument  of  any  occurrence  which  shocked  us,  or  the 
locality  where  it  took  place,  and  the  pleasure  we  derive  from 
any  memorial  of  past  enjoyment ;  all  these  effects  being  pro- 
portional to  the  sensibility  of  the  individual  mind,  and  to  the 
consequent  intensity  of  the  pain  or  pleasure  from  which  tbo 
association  originated.  It  has  been  suggested  by  the  able 
writer  of  a  biographical  sketch  of  Dr.  Priestley  in  a  monthly 
periodical,*  that  the  same  elementary  law  of  our  mental  con- 
stitution, suitably  followed  out,  would  explain  a  variety  of 
mental  phenomena  previously  inexplicable,  and  in  particular 
some  of  the  fundamental  diversities  of  human  character  and 
genius.  Associations  being  of  two  sorts,  either  between 
synchronous,   or  between    successive    impressions;    and  the 

*  Since  acknowledged  and  reprinted  in  Mr.  Mariineau's  Misc^lania, 
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influence  of  the  law  which  renders  associations  stronger  in 
proportion  to  the  pleasurable  or  painful  character  of  the 
impressions,  being  felt  with  peculiar  force  in  the  synchronous 
class  of  associations;  it  is  remarked  by  the  writer  referred  to, 
that  in  minds  of  strong  organic  sensibility  synchronous  asso- 
ciations will  be  likely  to  predominate,  producing  a  tendency 
to  conceive  things  in  pictures  and  in  the  concrete,  richly 
clothed  in  attributes  and  circumstances,  a  mental  habit  which 
is  commonly  called  Imagination,  and  is  one  of  the  peculiarities 
of  the  painter  and  the  poet ;  while  persons  of  more  moderate 
susceptibility  to  pleasure  and  pain  will  have  a  tendency  to  as- 
sociate facts  chiefly  in  the  order  of  their  succession,  and  such 
persons,  if  they  possess  mental  superiority,  will  addict  them- 
selves to  history  or  science  rather  than  to  creative  art.  This 
interesting  speculation  the  author  of  the  present  work  has 
endeavoured,  on  another  occasion,  to  pursue  farther,  and  to 
examine  how  far  it  will  avail  towards  explaining  the  pecu- 
Rarities  of  the  poetical  temperament.*  It  is  at  least  an  example 
which  may  serve,  instead  of  many  others,  to  show  the  exten- 
sive scope  which  exists  for  deductive  investigation  in  the 
important  and  hitherto  so  imperfect  Science  of  Mind. 

§  7.  The  copiousness  with  which  the  discovery  and  ex- 
planation of  special  laws  of  phenomena  by  deduction  from 
simpler  and  more  general  ones  has  here  been  exemplified,  was 
prompted  by  a  desire  to  characterize  clearly,  and  place  in  its 
due  position  of  importance,  the  Deductive  Method ;  which  in 
the  present  state  of  knowledge  is  destined  henceforth  irrevo- 
cably to  predominate  in  the  course  of  scientific  investigation. 
A  revolution  is  peaceably  and  progressively  efifecting  itself  in 
philosophy,  the  reverse  of  that  to  which  Bacon  has  attached 
his  name.  That  great  man  changed  the  method  of  the  sciences 
from  deductive  to  experimental,  and  it  is  now  rapidly  reverting 
from  experimental  to  deductive.  But  the  deductions  which 
Bacon  abolished  were  from  premises  hastily  snatched  up,  or 
arbitrarily  assumed.     The  principles  were  neither  established 


*  IHuaicUiona  cmd  ZHtetusione,  yoL  L,  fourth  paper. 
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by  legitimate  canons  of  experimental  inquiry,  nor  the  results 
tested  by  that  indispensable  element  of  a  rational  Deductive 
Method,  verification  by  specific  experience.  Between  the 
primitive  method  of  Deduction  and  that  which  I  have 
attempted  to  characterize,  there  is  all  the  difference  which 
exists  between  the  Aristotelian  physics  and  the  Newtonian 
theory  of  the  heavens. 

It  would,  however,  be  a  mistake  to  expect  that  those  great 
generalizations,  from  which  the  subordinate  truths  of  the  more 
backward  sciences  will  probably  at  some  future  period  be  de- 
duced by  reasoning  (as  the  truths  of  astronomy  are  deduced 
from  the  generalities  of  the  Newtonian  theory),  will  be  found, 
in  all,  or  even  in  most  cases,  among  truths  now  known  and 
admitted.  We  may  rest  assured,  that  many  of  the  most 
general  laws  of  nature  are  as  yet  entirely  unthought  of;  and 
that  many  others,  destined  hereafter  to  assume  the  same  cha- 
racter, are  known,  if  at  all,  only  as  laws  or  properties  of  some 
limited  class  of  phenomena ;  just  as  electricity,  now  recognised 
as  one  of  the  most  universal  of  natural  agencies,  was  once 
known  only  as  a  curious  property  which  certain  substances 
acquired  by  friction,  of  first  attracting  and  then  repelling  light 
bodies.  If  the  theories  of  heat,  cohesion,  crystallization,  and 
chemical  action,  are  destined,  as  there  can  be  little  doubt  that 
they  are,  to  become  deductive,  the  truths  which  will  then  be 
regarded  as  the  principia  of  those  sciences  would  probably,  if 
now  announced,  appear  quite  as  novel  as  the  law  of  gravitation 
appeared  to  the  cotemporaries  of  Newton ;  possibly  even  more 
so,  since  Newton's  law,  after  all,  was  but  an  extension  of  the 
law  of  weight — that  is,  of  a  generalization  familiar  from  of 
old,  and  which  already  comprehended  a  not  inconsiderable 
body  of  natural  phenomena.  The  general  laws,  of  a  similarly 
commanding  character,  which  we  still  look  forward  to  the  dis- 
covery of,  may  not  always  find  so  much  of  their  foundations 
already  laid. 

These  general  truths  will  doubtless  make  their  first  appear- 
ance in  the  character  of  hypotheses ;  not  proved,  nor  even 
admitting  of  proof,  in  the  first  instance,  but  assumed  as  pre- 
mises for  the  purpose  of  deducing  from  them  the  known  laws 
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